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The present invention provides a novel class of 4,5-diaryl-3(2//>-furanone derivatives, which inhibit strongly and selectively COX-2 
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4^5-3mryl'3(2H)'fur&none Derivatives as CycIooxygeiniase-2 

Inhibitors 



5 FIELD OF INVENTION 

The present invention relates generally to 4,5-diaryl-3(2//)-furanone 
derivatives, methods of preparation therefor, and their use for the treatment of 
inflammation and inflammation-associated disorders as selective cyclooxygenase-2 
10 inhibitors. 



BACKGROUND OF THE INVENTION 

15 Prostaglandins are known to play an important role in the inflammation. 

Since prostaglandins are produced from arachidonic acid by cyclooxygenases, 
inhibition of prostagalndin synthesis by cyclooxygenases, especially synthesis of PGEj, 
PGG2, and PGH2, leads to the treatment of inflammation. 

20 There are at least two kinds of cyclooxygenases, cyclooxygenase-1 

(abbreviated as COX-1) and cyclooxygenase-2 (abbreviated as COX-2). COX-1 is 
constitutively present in the gastrointestinal tract and the kidney, and is implicated to be 
responsible for the maintenance of the physiological homeostasis, such as 
gastrointestinal integrity and renal function. Interruption of COX-1 activity can lead to 

25 life-threatening toxicities to the gastrointestinal tract, such as ulceration and bleeding. In 
the meantime, COX-2 is induced upon inflammatory stimuli and known to be 
responsible for progression of inflammation. Thus, selective inhibition of COX-2 over 
COX-1 is useful for the treatment of inflammation and inflammation-associated 
disorders without incurring gastrointestinal toxicities. 

30 

Conventional non-steroidal anti-inflammatory drugs (NSAIDs), such as 
indomethacin, naproxen, ketoprofen, ibuprofen, piroxicam, diclofenac etc, inhibit both 
COX-1 and COX-2, which would demonstrate their gastrointestinal toxicities as well as 
anti-inflammatory potency. However, they possess serious life-threatening 
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gastrointestinal toxicities of bleeding and ulceration arising from their inhibition of 
COX-1, which limit their clinical use. Thus, a selective inhibitor of COX-2 can be 
useful as an anti-inflammatory therapeutic agent without the gastrointestinal toxicities, 
frequently occurring upon chronic use of conventional NSAIDs. 

COX-2 inhibitors are implicated to possess a broad therapeutic spectrum 
besides anti-inflammatory, analgesic, and antipyretic activity. For example inhibition of 
COX-2 can prevent growth of certain types of cancer, especially colon cancer [J. Clin. 
Invest, im, 1 (1997)]. Another application of a COX-2 inhibitor can be found in the 
treatment of degenerative chronic neurological disorders, such as Alzheimer's disease 
[Neurology 4S, 626 (1997)]. COX-2 inhibition would be usefol in reducing the infarct 
volume accompanying the stroke [J. Neuroscience 17, 2746 (1997)]. 

Recently two of COX-2 selective antiinflammatory drugs, celecoxib and 
rofecoxib, were introduced into the clinic for arthritic indications. Celecoxib and 
rofecoxib show anti-inflammator>' potency comparable to conventional NSAIDs 
without COX-2 selectivity. In the meantime, these drugs show appreciably lower gastro- 
intestinal toxicities than conventional NSAIDs without COX-2 selectivity over COX-1. 
Thus, COX-2 selective inhibition itself can be enough for anti-arthritic potency and the 
inhibition of COX-1 is largely responsible for the gastro-intestinal toxicities associated 
v^th conventional NSAIDs without COX-2 selectivity. 

c/.?- 1 ,2-Diaryl-alkenes or its structural-equivalents are known to be a 
pharmacophore for achieving selective COX-2 inhibition over COX- 1 [Ann. Rep. Med. 
Chem. 22, 211 (1997)]. In case of celecoxib and rofecoxib, pyrazole and 2(5//)- 
furanone correspond to the scaffold, respectively. 




Celecoxib 



Rofecoxib 
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By adopting an appropriate scaffold for the c/^-alkene pharmacophore, it would 
be possible to modulate both in vitro and in vivo characteristics of such inhibitors, such 
as dosing regimen, daily dose, clinical indications arising from tissue distribution 
characteristics, safety profile, and so on. 



In this invention, 3(2//)-furanone is adopted as a scaffold for COX-2 inhibitors. 
3(2//)-furanone derivatives were prepared for use in the treatment of glaucoma [EP 0 
737 476 A2]. However, there is no precedent case that 3(2//)-furanone derivatives have 
been ever used as COX-2 inhibitors. There is no reported case of 4,5-diaryl-3(2//)- 
10 furanone derivatives, either. 

The 4,5-diaryl-3(2//)-furanone derivatives disclosed herein selectively inhibit 
COX-2 over COX-1 and relieve the effects of inflammation, 4.5-Diaryl-3(2//)-furanone 
derivatives of this invention do not show substantial inhibition of COX-1 and 
15 consequently show reduced gastrointestinal side effects. Thus, 4,5-diaryl-3(2//)- 
furanone derivatives of this invention are found useful as anti-inflammatory agents wath 
significantly reduced gastrointestinal side effects, when compared with conventional 



5 



NSAIDs. 



20 



SUMMARY OF INVENTION 



The present invention provides a novel class of potent selective COX-2 



inhibitors. 



25 



The present invention provides a novel class of 3 (2//) -furanone derivatives as 
selective COX-2 inhibitors, which are represented by Formula I : 



Y 




Ri R2 



or a pharmaceutically-acceptable salt thereof, wherein: 
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X represents halo, hydrido, or alkyl; 

Y represents alkylsulfonyl, aminosulfonyl, alkylsulfinyl, (N-acylamino)- 
sulfonyl, (N-alkylamino)sulfonyl, or alkylthio; 
Z represents oxygen or sulfur atom; 

R, and are selected independently from lower alkyl radicals, or form a 4- to 
6-membered aliphatic or hetero cyclic group, taken together with the 2-position carbon 
atom of the 3(2//>furanone ring; 

and AR represents a substituted or non-substituted aromatic group of 5 to 10 



atoms. 



The present invention further provides methods for preparing 3(2//)-furanone 
derivatives of Formula I. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a graph showing pharmacokinetics for orally administered Example 
393 at 10 mg/kg body weight. 

DESCRIPTION OF INVENTION 

A novel class of 4,5-diaryl-3(2//)-furanone derivatives useful in treating 
inflammation and inflammation-associated disorders is defined by Formula I: 




or a pharmaceutically-acceptable salt thereof, wherein: 



X represents halo, hydrido, or alkyl; 

Y represents alkylsulfonyl, aminosulfonyl, alkylsulfinyl, (N-acylamino)- 
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sulfonyL (N-alkylamino)sulfonyK or alkylthio; 
Z represents oxygen or sulfur atom; 

R] and R2 are selected independently from lower alkyl radicals, or form a 4- to 
6-membered aliphatic or hetero cyclic group, taken together with the 2-position carbon 
5 atom of 3(2/^)-furanone ring; 

and AR represents a substituted or non-substituted aromatic group of 5 to 10 

atoms. 

4,5-diaryI-3(2//)-furanone derivatives of this invention selectively inhibit 
10 COX-2 over COX-1, and thus can be useful for the treatment of inflammation and 
inflammation-associated disorders but with reduced gastrointestinal toxicities when 
compared with conventional NSAIDs. 

Compounds of Formula I would be useful for, but not limited to, the relief of 

15 inflammation, pain and fever. For example, compounds of Formula I would be useful to 
treat inflammation and pain from arthritis, including but not limited to rheumatoid 
arthritis, spondyloarthopathies, gout, oesteoarthritis, systemic lupus erythematosus and 
juvenile arthritis. Compounds of Formula I would be useful for the relief of pain 
associated with, including but not limited to, headache, toothache, dysmenorrhea, 

20 neuralgia, and bodily pain such as in the neck and in the low back. Compounds of 
Formula I would be useful to relieve symptoms associated with common cold, viral 
infections including but not limited to influenza. Compounds of Formula I would be 
useful for the treatment of inflammatory conditions, including but not limited to, 
myositis, gingivitis, synovitis, ankylosing spondylitis, burstitis, bums, injur>^ and so on. 

25 Compounds of Formula I would be useful in the relief of inflammation and pain after 
surgical and dental operation. Such compounds are useful to treat psoriasis, eczema, and 
dermatitis. Compounds of Formula I would be useful for the treatment of inflammatory 
conditions associated with, including but not limited to, inflammatory bowel disease, 
Crohn's disease, type I diabetes, and the like. Such compounds may be useful to inhibit 

30 cyclooxygenase-mediated growth of certain types of cancer, including but not limited to 
colon cancer. Compounds of Formula I would be useful to reduce the infarct volume of 
reperfusion injury following stroke. Such compounds would be useful to alleviate 
inflammatory conditions in, including but not limited to, asthma and bronchitis- 
Compounds of Formula I would be useful in the treatment of degenerative neurological 
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disorders including Alzheimer's disease. Such compounds would be useful m the 
treatment of retinopathy associated with diabetes, which involves cyclooxygenase- 
mediated angiogenesis. 

Considering their high COX-2 selectivity over COX-K compounds of Formula 
I would show significantly reduced gastrointestinal side effects such as ulceration and 
bleeding, when compared with conventional NSAIDs. Thus, compounds of Formula I 
may be useful as a far safer alternative to conventional NSAIDs. Compounds of 
Formula I may be useful in the treatment of humans as well as animals, including but 
not limited to, cattle, sheep, dogs, horses, and the like. 

Compounds of Formula I may be used with other anti -inflammatories, 
including but not limited to, steroids, conventional NSAIDs such as aspirin, 
acetaminophen, diclofenac, indomethacin, ibuprofen, and the like. Compounds of 
Formula I can be used with a variety of therapeutics, including but not limited to, a H,- 
antagonist, an anti-hypertensive including but not limited to an ACE inhibitor, a 
prostaglandin, an anti-histamine, an immuno-modulator including methotrexate, an anti- 
coagulant, and the like. 

Compounds of Formula I can be administered by various methods, including 
but not limited to, oral, intravenous, subcutaneous, topical administration, and the like. 
Compounds of Formula I can be administered along with various pharmaceutically- 
acceptable adjuvant ingredients, including but not limited to, citric acid, hydrochloric 
acid, sodium chloride, tartaric acid, stearic acid, starch, gelatin, talc, sesame oil, 
ascorbic acid, olive oil, palm oil, methylcellulose, sodium carboxymethylcelluose, 
polyethyleneglycol (PEG), polypropyleneglycol, sweeteners, preservatives, ethanol, 
titanium oxide, sodium bicarbonate, soybean lecithin, and the like. Compounds of 
Formula I can be formulated in a variety of dosage forms, including but not limited to, 
tablet, powder, granule, hard capsule, soft capsule, oral suspension, spray solution for 
inhalation, injectable solution, and the like. 

A compound of Formula I can be converted into the pharmaceutically- 
acceptable salt by neutralizing the compound, depending on the presence of an acidic 
group or a basic group in the compound, with an equivalent amount of an appropriate 
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pharmaceutically-acceptable acid or base, such as potassium hydroxide, sodium 
hydroxide, hydrochloric acid, methansulfonic acid, citric acid, and the like. 

Compounds of Formula I can be administered to humans at daily doses of 0. 1 
5 to 100 mg/kg body weight depending on indications, symptoms, or condition of a 
patient. Preferred daily doses of the compound of Formula I, however, may be between 
0.1 and 10 mg/kg bodyweight for inflammatory indications such as rheumatoid arthritis. 
Compounds of Formula I can be administered according to various schedules, including 
but not limited to, daily once, daily twice, three times a day, and the like. 



A preferred class of compounds encompasses those compounds of Formula I, 
wherein X is selected from halo, hydrido and lower alkyl; wherein Y is selected from 
(lower alkyl)sulfonyl, aminosulfonyl, (lower alkyl)sulfmyl, (lower N-acylamino)- 
sulfonyl, (lower N-alkylamino)sulfonyl and (lower alkyl)thio; wherein Z is selected 

15 from oxygen and sulfur atom; wherein R, and R2 are selected independently from lower 
alkyl radicals, or and R^ represent pentylidenyl (-CH2-CH2-CH2-CH2-), hexylidenyl 
(-CH2-CH2-CH2-CH2-CH2-), 4-tetrahydro-(¥//)-pyranylidenyl (-CH2-CH2-O-CH2-CH2-), 
3-tetrahydrofuranylidenyl (-CH2-O-CH2-CH2-) or 3-oxetanylidenyl (-CH2-O-CH2-) to 
form a cycle taken together with the 2-position carbon atom of the 3 (2//)-fiiranone ring; 

20 and wherein AR represents a substituted or non-substituted aromatic group of 5 to 10 
atoms, which is selected from, but not limited to, the aromatic groups encompassing 



10 







and 




wherein, each of R3 to R7, if present, is independently selected from hydrido, halo, alkyl, 
haloalkyl, alkoxy, haloalkoxy, acyl, nitro, amino, N-alkylamino, N,N-dialkylamino, N- 
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acylamino, (haloacyl)amino, formyl, cyano, azido, hydroxy, alkylthio, alkylsulfonyl, 
phenyl, alkoxyalkyl and hydroxyalkyl, or adjacent two groups of Rj to R, form, taken 
together, methylenedioxy; and wherein each of Rg to R,,, if present, is selected from 
hydrido, halo, alkyl, acyl, haloalkyl, alkoxy, formyl, cyano, nitro, amino, azido and N- 
acylamino; or a pharmaceutically-acceptable salt thereof 

A class of compounds of particular interest encompasses those compounds of 
Formula I, wherein X is selected from fluoro, chloro, bromo, hydrido, methyl, ethyl, 
and w-propyl; wherein Y is selected from methylsulfonyl, ethylsulfonyl, n- 
propylsulfonyl, aminosulfonyl, methylsulfmyl, ethylsulfmyl, n-propylsulfmyl, (N- 
acetylamino)sulfonyl, (N-propionylamino)sulfonyl, (N-butyrylamino)sulfonyl, (N- 
methylamino)sulfonyl, (N-ethylamino)sulfonyl, methylthio, ethylthio, and w-propylthio; 
wherein Z is selected from oxygen and sulfur atom; wherein R, and R, are selected 
independently from methyl and ethyl, or R, and R^ represent, taken together, 
pentylidenyl (-CHrCH^-CH.-CH^-), hexylidenyl (-CHrCHj-CH.-CH^-CH^-), 4- 
tetrahydro-(4/f)-pyranylidenyl (-CHj-CH^-O-CH^-CH^-), 3-tetrahydrofiiranylidenyl (- 
CH2-O-CH2-CH2-), and 3-oxetanylidenyl (-CHj-O-CHj-) to form a cycle with the 2- 
position carbon atom of the 3(2//)-ftiranone ring; wherein each of R3 to R„ if present, is 
independently selected from hydrido, fluoro, chloro, bromo, methyl, ethyl, n-propyl. 
/5o-propyl, «-butyl, /wbutyl, /-butyl, «-pentyl, /50-pentyl, fluoromethyl, difluoromethyl, 
trifluoromethyl, 2-fluoroethyl. 1 -fluoroethyl, 2,2-difluoroethyl, 1,2-difluoroethyl, 1,1- 
difluoroethyl, 2,2,2-trifluoroethyl, methoxy, ethoxy, /7-propyloxy, Mo-propyloxy, n- 
butoxy, trifluoromethoxy, difluoromethoxy, fluoromethoxy, acetyl, propionyl, n- 
butanoyl, /50-butanoyl, «-pentanoyl, nitro, amino, N-methylamino, N-ethylamino, N-«- 
propylamino, N,N-dimethylamino, N-acetylamino, N-propionylamino, N- 
(trifluoroacetyl)amino, formyl, hydroxy, methylthio, ethylthio, «-propylthio, 
methylsulfonyl, ethylsulfonyl, «-propylsulfonyl, phenyl, hydroxymethyl, 1- 
hydroxyethyl and 2-hydroxyethyl, or adjacent two groups of R3 to R7 form, taken 
together, methylenedioxy; and wherein each of Rg to R,„ if present, is selected from 
hydrido, fluoro, chloro, bromo, methyl, ethyl, n-propyl, isopropyl, acetyl, propionyl, 
methoxy, ethoxy, ;50-propyloxy, w-propyloxy and formyl; or a pharmaceutically 
acceptable salt thereof. 

Within Formula I there is a subclass of compounds of high interest represented 
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by Formula II: 




wherein Y represents alkylsulfonyl, aminosulfonyl, alkylsulfinyl, (N- 
acylamino)sulfonyl, (N-alkylamino)sulfonyl, or alkylthio; wherein Z represents oxygen 
5 or sulfur atom; R] and Rj are selected independently from lower alkyl radicals; and 
wherein each of to R,, if present, is independently selected from hydrido, halo, alkyl, 
haloalkyl, alkoxy, haloalkoxy, acyl, nitro, amino, N-alkylamino, N,N-dialkylamino, N- 
acylamino, N-(haloacyl)amino, formyl, cyano, azido, hydroxy, alkylthio, alkylsulfonyl, 
phenyl, alkoxyalkyl and hydroxyalkyl, or two adjacent groups of R3 and R7 form, taken 
10 together, methylenedioxy; or a pharmaceutically-acceptable salt thereof. 

A preferred class of compounds comprises those compounds of Formula II, 
wherein Y is selected from (lower alkyl)sulfonyl, aminosulfonyl, (lower alkyl)sulfmyl, 
(lower N-acylamino)sulfonyl, (lower N-alkylamino)sulfonyl, and (lower alkyl)thio; 

15 wherein Z is selected from oxygen and sulfur atom; wherein R, and R^ are 
independently selected from methyl and ethyl radical; and wherein each of R3 to R7, if 
present, is independently selected from hydrido, halo, lower alkyl, lower haloalkyl, 
lower alkoxy, lower haloalkoxy, lower acyl, nitro, amino, lower N-alkylamino, lower 
N,N-dialkylamino, lower N-acylamino, (lower haloacyl)amino, formyl, cyano, azido, 

20 hydroxy, lower alkylthio, lower alkylsulfonyl, phenyl, lower alkoxyalkyl and lower 
hydroxyalkyl, or two adjacent groups of R3 to form, taken together, methylenedioxy; 
or a pharmaceutically-acceptable salt thereof 

A class of compounds of particular interest encompasses those compounds of 
25 Formula II, wherein Y is selected from methylsulfonyl, aminosulfonyl, methylsulfmyl, 
(N-acetylamino)sulfonyl, (N-propionylamino)sulfonyl, (N-butyTylamino)sulfonyl, (N- 
methylamino)sulfonyl, (N-ethylamino)sulfonyl, and methylthio; wherein Z is selected 
from oxygen and sulfur atom; wherein R, and R7 are independently selected from 
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methyl and ethyl radical; and wherein each of R3 to R^, if present, is independently 
selected from hydrido, fluoro, chloro, bromo, methyl, ethyl, ^-propyl, /50-propyl, n- 
butyl, /50-butyl, /-butyl, /?-pentyl, /.yo-pentyl, fluoromethyl, difluoromethyl, 
trifluoromethyl, 1 -fluoroethyl, 2,2,2-trifluoroethyl, methoxy, trifluoromethoxy, 
difluoromethoxy, fluoromethoxy, acetyl, propionyl, /7-butanoyl, z'^o-butanoyl, n- 
pentanoyl, nitro, amino, N,N-dimethylamino, N-acetylamino, N-propionylamino, 
formyl, hydroxy, methylthio, ethylthio, /i-propylthio, methylsulfonyl, ethylsulfonyU n- 
propylsulfonyl, phenyl, hydroxymethyl, 1 -hydroxyethyl and 2-hydroxyethyl, or adjacent 
two groups of R3 to R7 form, taken together, methylenedioxy; or a pharmaceutically- 
acceptable salt thereof 

A family of specific compounds of particular interest within Formula II 
comprises the compounds and pharmaceutically acceptable salts thereof as follows: 

2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl}-4-phenyl-3(2/:/)-furanone; 

2,2-Dimethyl-4-(2-fluorophenyl)-5-{4-(methylsulfonyl)phenyl}-3(2/f)-furanone; 

2,2-Dimethyl-4-(3-fluorophenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

2,2-Dimethyl-4-(4-fluorophenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

2,2-Dimethyl-4-(3-fluoro-4-phenylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)- 

furanone; 

4-(2,4-Difluorophenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

4-(2,5-DifluorophenyI)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

4-(3,4-Difluorophenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

4-(3,5-Difluorophenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

4-(2-Chlorophenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

4-(3-Chlorophenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

4-(4-Chlorophenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2/f)-furanone; 

4-(3-Chloro-4-fluorophenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)- 

furanone; 

4-(3-Chloro-5-fluorophenyl)-2,2-dimethyl.5-{4-(methylsulfonyl)phenyl}-3(2/f)- 
furanone; 

4-(4-Chloro-3-fluorophenyI)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
furanone; 

4-(2,4-Dichlorophenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 
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4-(3,4-Dichlorophenyl)-2,2-dimethyl-5- {4-(methylsulfonyl)phenyl } -3(2//)-furan^^ 

4-(3,5-Dichlorophenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-fiiran 

4-(4-Bromophenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

4-(3-Bromophenyl)-2,2-dirnethyl-5-{4-(methylsulfonyI)phenyl}-3(2//)-furanone; 

2,2-Dimethyl-4-(2-methylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

2,2-Dimethyl-4-(3-methylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanon 

2,2-Dimethyl-4-(4-methylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone 

2,2-Dimethyl-4-(4-ethylphenyl)-5- {4-(methylsulfonyl)phenyl } -3(2//)-furanone; 

2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl}- 4-(4-/7-propylphenyl)-3(2//)-furanone; 

2,2-Dimethyl-4-(3-/\s*o-propylphenyl)-5- {4-(methylsulfonyl)phenyl } -3(2//)-fur^^ 

2,2-Dirnethyl-4-(4-zjo-propylphenyl)-5- {4-(methylsulfonyl)phenyl } -3(2//)-furanone: 

2,2-Dimethyl-4-(3-fluoro-4-/5'o-propylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2/y^ 

furanone; 

4-(3-Chloro-4-/50-propylphenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2/^ 
furanone; 

2,2-Dimethyl-4-(4-^7-butylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 
2,2-Diniethyl-4-(4-/-butylphenyl)-5-{4-(niethylsulfonyl)phenyl}-3(2//)-furanone; 
2,2-Dimethyl-4-(4-fluoro-2-methylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2/^ 
furanone; 

2,2-Dimethyl-4-(5-fluoro-2-methylphenyl)-5- {4-(methylsulfonyl)phenyl } -3(2//)- 
furanone; 

2,2-DimethyI-4-(3-fluoro-4-methylphenyl)-5-{4-(methyisulfonyl)phenyl}-3(2//)- 
furanone; 

2,2-Dimethyl-4-(2-methoxyphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

2,2-Dirnethyl-4-(3-methoxyphenyl)-5-{4-(rnethylsulfonyl)phenyl}-3(2//)-furanone; 

2,2-Dimethyl-4-(4-methoxyphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

2,2-Dimethyl-4-(2-hydroxyphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

2;2-Dimethyl-4-(3-hydroxyphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2/f)-furanone; 

2,2-Dimethyl-4-(4-hydroxyphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

4-(2,4-Dimethoxyphenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyI}-3(2//)-furanone; 

4-(3,4-Dirnethoxyphenyl)-2,2-dirnethyl-5-{4-(rnelhylsulfonyl)phenyI}-3(2//)-furanone; 

2,2-Dimethyl-4-(3,4-methylenedioxyphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)- 

furanone; 

2,2-Dimethyl-4-(3,5-dimethyl-4-methoxyphenyl)-5-{4-(methylsulfonyl)-phenyl}- 
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3(2//)-furanone; 

2,2-Dimethyl-4-(3,4-dimethylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2^ 

2,2-Dimethyl-4-(3-fluoro-4-methoxyphenyl)-5-{4-(methylsulfonyl)phenyl}0(2/^ 

furanone; 

2,2-Dimethyl-4-(3-fluoro-4-hydroxyphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
furanone; 

2,2-Dimethyl-5- { 4-(methylsulfonyl)pheny 1 } -4- {4-(methylthio)pheny 1 } -3 (2/^ 
2,2-Dimethyl-4- ( 4-(ethylthio)phenyl } -5- {4-(methylsulfonyl)phenyl } -3(2//)-furanone; 
2,2-Dimethyl-4,5-di-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 
2,2-Dimethy 1-4- { 4-(ethylsulfony l)pheny 1 } -5- { 4-(methy Isulfony l)phenyl } -3(2 H)- 
furanone; 

2,2-Dimethy 1-4- { 3 -(fluoromethy l)pheny 1 } -5 - { 4-(methy Isulfony l)phenyl } -3 (2//)- 
furanone; 

2,2-Dimethyl-4-{4-(fluoromethyl)phenyl}-5-{4-(methylsulfonyl)phenyl}-3(2//^^ 
furanone; 

4-{3-(DifluoromethyI)phenyl}-2,2-diniethyl-5-{4-(methylsulfonyl)phenyl}-3(2/f)- 
furanone; 

4- { 4-(DifluoromethyI)phenyl } -2,2-dimethy 1-5- {4-(methylsulfonyl)pheny 1 } -3(2//)- 
furanone; 

2,2-Diniethyl-5-{4-(niethylsulfonyl)phenyl}-4-{2-(trifluoroniethyl)phenyl}-3(2//)- 
furanone; 

2,2-Dimethyl-5- { 4-(methylsulfony l)pheny 1 } -4- { 3 -(trifluoromethyl)pheny 1 } -3 (2H)- 
furanone; 

2,2-Dimethyl-4-{3-fluoro-5-(trifluoroniethyl)phenyl}-5-{4-(methylsulfonyl)phenyl}- 
3(2//)-furanone; 

4-{3-Chloro-5-(trifluoroniethyl)phenyl}-2,2-dimethyl-5-{4-(niethylsulfonyl)phenyl}- 
3(2//)-furanone; 

4-{4-Acetyl-3-(trifluoroniethyl)phenyl}-2,2-dimethyl-5-{4-(rnethylsulfonyl)phenyl}- 
3(2//)-furanone; 

4- { 3- Acetyl-5-(trifluoromethyl)phenyl } -2,2-dimethyl-5- {4-(methylsulfonyl)phenyl } - 
3(2//)-furanone; 

2,2-Dimethy 1-5 - { 4-(methyi sulfony l)pheny 1 } -4- { 4-(trif[uoromethy l)phenyl } -3(2//)- 
furanone; 

2,2-Dimethyl-4-{3,5-di-(trifluoromethyl)phenyl}-5-{4-(methylsulfonyl)phenyI}-3(2//)- 
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furanone; 

4- {4-Chloro-3 -(trifluoromethyl)pheny 1 } -2,2-dimethyl-5- { 4-(methy Isulfony l)phenyl } - 
3(2//)-furanone; 

2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl}- 4-(3-nitrophenyl)-3(2//)-furanone; 
5 4-(3- Aminopheny l)-2,2-Dimethyl-5- { 4-(methylsulfonyI)phenyl } -3 (2//)-furanone; 
2,2-Dimethyl-4-{4-(>l,N-dimethylamino)phenyl}-5-{4-(methylsulfo^ 
furanone; 

2,2-Dimethyl-4-(2-formylphenyl)-5-{4-(methylsulfonyI)phenyl}-3(2//)-fum 
2,2-Dimethyl-4-(3-formylphenyl)-5-{4-(rnethylsulfonyl)phenyl}-3(2//)-furanone; 
10 2,2-Dimethyl-4-(4-formylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 
4-{3-(Acetylamino)phenyl}-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
furanone; 

4-(3-AcetyIphenyl)-2,2-diniethyl-5-{4-(methylsulfonyl)phenyl} -3(2//)- furanone; 
4-(4-Acetylphenyl)-2,2-dimethyl-5- {4-(methylsulfonyl)phenyl } -3(2//)-furanone; 
15 4-(4-BiphenyI)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

2,2-Dimethy!-4-[4-(l-hydroxyethyI)phenyl]-5-{4-(methylsulfonyl)phenyl}-3(2/^^ 
furanone; 

2,2-Dimethyl-4-[4-(l-hydroxymethyI)phenyl]-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
furanone; 

20 2,2-Dimethyl-5-{4-(methylsulfmyl)phenyl}- 4-phenyl-3(2//)-furanone; 

2,2-Dimethyl-4-(3-fIuorophenyl)-5- {4-(methylsulfmyi)phenyl } -3(2//)-furanone; 

2,2-Dimethyl-4-(4-fluorophenyl)-5-{4-(methylsulfinyl)phenyl}-3(2//)-furanone; 

2,2-Dimethyl-4-(3,5-difluorophenyl)-5-{4-(methylsulfinyl)phenyl}-3(2//)-furanone; 

4-(3-Chloro-4-fluorophenyl)-2,2-dimethyl-5-{4-(methylsuIfinyl)phenyl}-3(2//)- 
25 furanone; 

4-(3-Chloro-5-fluorophenyl)-2,2-dimethyl-5-{4-(methylsulfinyl)phenyI}-3(2//)- 
furanone; 

4-(3-Chlorophenyl)-2,2-dimethyl-5-{4-(methylsulfinyl)phenyl}-3(2//)-furanone; 
4-(4-/-Butylphenyl)-2,2-dimethyl-5-{4-(methylsulfinyl)phenyl}-3(2//)-furanone; 
30 2,2-Dimethyl-4-(2-fluorophenyl)-5-{4-(methylsulfinyl)phenyl}-3(2//)-furanone; 
2,2-Dimethyl-4-(3-fluorophenyl)-5-{4-(methylthio)phenyl}-3(2//)-furanone; 
2,2-Dimethy]-5-{4-(methylthio)phenyl}-4-phenyl-3(2//)-furanone; 
4-(3-Chlorophenyl)-2,2-dimethyl-5-{4-(methylthio)phenyl}-3(2//)-furanone; 
2,2-Diniethyl-5-{4-(niethylthio)phenyl}-4-{3-(trifluorrnethyl)phenyl}-3(2//)-furanone; 
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2,2-Dimethyl-5-{4Kmethylsulfmyl)phenyl}-4-{3-(trifluormethyl)phen 
furanone; 

2,2-Dimethyl-4-{3-fluoro-5-(trifluoiTQethyl)phenyl}-5-{4-(methylsulfiny0 
3(2//)-fiiranone; 

4- { 3-Chloro-5-(trifluonTiethyl)phenyl }-2,2-dimethyl-5- { 4-(methylsulfinyl^ } - 

3(2/f)-furanone; 

4-{3-Acetyl-5-(trifluormethyl)phenyl}-2,2-dimethyl-5-{4-(methylsulfinyl^ 
3(2//)-furanone; 

4-{4-Acetyl-3-(trifluormethyl)phenyl}-2,2-dimethyl-5-{4-(methylsulfinyI)ph 
3(2//)-furanone; 

2,2-Dimethyl-5-{4-(methylthio)phenyl}-4-(4-nitrophenyl)-3(2//)-furanon^ 
2,2-Dimethyl- 4-(4-methoxyphenyl)-5-{4-(methylthio)phenyl}-3(2//)-furanone; 
4-(2,5-Difluorophenyl)-2,2-dimethyl-5-{4-(methylthio)phenyl}-3(2//)-furanon^ 

4- (3,5-Difluorophenyl)-2,2-dimethyI-5-{4-(methylthio)phenyl}0(2/^-fu^ 

5- {4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(4-fluorophenyl)-3(2//)-furan 
5-{4-(Aminosulfonyl)phenyl}-4-(3,5-difluorophenyl)-2,2-dimethyl-3(2/7)-to 
5-{4-(AminosulfonyI)phenyl}-4-(3-chloro-5-fluorophenyl)-2,2-dimethyl-3(2/^ 
furanone; 

5-{4-(Aminosulfonyl)phenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(2//)-furanon 

5-{4-(Aniinosulfonyl)phenyl}-4-(3,4-dichlorophenyl)-2,2-dimethyl-3(2//)-fu^ 

5-{4-(Aminosulfonyl)phenyl}-4-(3,5-dichlorophenyl)-2,2-dimethylO(2//)-fl^^ 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-{3-(trifluoromethyl)phenyl}-3(2//^ 

furanone; 

5-{4-(AjTiinosulfonyI)phenyl}-2,2-dimethyl-4-{3-fluoro-5-(trifluoroniethyl)phenyl}- 
3 (2//)- furanone; 

5-{4-(AjTiinosulfonyI)phenyI}-4-{3-chloro-5-(trifluoromethyl)phenyl}-2,2-dim 
3(2/f)-fxiranone; 

4-(3-Acetyl-5-(trifluoroniethyl)phenyl}-5-{4-(aminosulfonyl)phenyl}-2,2-dirnethyl 
3(2//)-furanone; 

4- {4.Acetyl-5-(trifluoromethyl)phenyl}-5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl 
3(2//)-furanone; 

5- { 4-(Aminosulfony l)pheny 1 } -2,2-dimethyl-4-(3-methylphenyl)-3 (2//)-furanone; 
5-{4_(Aniinosulfonyl)phenyl}-2,2-dimethyl-4-(3-fluorophenyl)-3(2//)-furanone; 
5.{4.(Aminosulfonyl)phenyl}-4-(2,4-difluorophenyl)-2,2-dimethyI-3(2//)-furanone; 
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5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4'(3,4-dimethylphenyl)^ 

5-{4-(Aminosulfonyl)phenyl}-4-(2,4-dimethoxyphenyl)-2,2-dimethylO(2/^^ 

5-{4-(Aminosulfonyl)phenyl}-4<3,4-dimethoxyphenyl)-2,2-dimethy]-3(2//^^ 

4-(3-Acetylphenyl)-5-{4-(aminosulfonyl)phenyl}- 2,2-dimethyl-3(2//)-furanone; 

4-(3-AcetyI-5-chlorophenyl)-5-{4<aminosulfonyl)phenyl}-2,2-dimethyl-3( 

furanone; 

4-(3-Acetyl-4-chlorophenyl)-5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl-3(2//)- 
furanone; 

4-(3-Acetyl-4-fluorophenyl)-5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl-3(2//)- 
furanone; 

4- (3-Acetyl-5-fluorophenyl)-5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl-3(2//)- 
furanone; 

5- {4-(Aminosulfonyl)phenyl}-2,2-dirnethyl-4-phenyl-3(2//)-furanone; 
5-{4-(Aininosulfonyl)phenyl}-4-(3-chloro-4-fluorophenyl)-2,2-dimethyl-3(2/^^ 
furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(3-methoxyphenyl)-3(2//)-furanone; 
4-(4-Acetylphenyl)- 5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl-3(2//)-furanone; 
4-(4-Acetyl-3-chlorophenyl)-5-{4-(aniinosulfonyl)phenyl}-2,2-diniethyl-3(2//)- 
fiiranone; 

4-(4- Acety 1-3 -fluoropheny 1 )- 5 - { 4-(aminosulfony l)pheny 1 } -2,2-dimethy 1-3 (2//)- 
furanone; 

4-(4-Acetyl-3-broniophenyl)-5-{4<aniinosulfonyl)phenyl}-2,2-diniethyl-3(2/^^ 
furanone; 

4- {4-(Acetylamino)phenyl}-5-{4-(Anainosulfonyl)phenyl}-2,2-dirnethyl-3(2/f)- 
fiiranone; 

5- {4-(Aminosulfonyl)phenyl}-2,2-dirnethyl-4-(2-niethylphenyl)-3(2//)-furanone; 
5-{4-(AminosuIfonyl)phenyl}-4-(3,4-difluorophenyl)-2,2-dimethyl-3(2//)-furanone; 
5-{4-(Aniinosulfonyl)phenyl}-2,2-dimethyl-4-(4-methylphenyl)-3(2//)-furanone; 

5- {4-(Aminosulfonyl)phenyl } -2,2-dimethyl-4- { 3 ,4-(methylenedioxy)phenyl } -3(2//)- 
furanone; 

5-{4-(Aminosulfonyl)phenyl}-4-(4-chlorophenyl)-2,2-dimethyl-3(2//)-furanone; 
5-{4-(Aminosulfonyl)phenyl}-2,2-diniethyl-4-{4-(rnethylthio)phenyl}-3(2//)-furanone; 
5-{4-(Amino'sulfonyl)phenyl}-2,2-dimethyl-4-(3-fluoro-4-pheny]phenyl)-3(2//)- 
fiiranone; 
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5-{4-(Aminosulfonyl)phenyl}-4-(4-bromophenyl)-2,2-dirnethyl-3(2//)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(5-/50-propyI-2-methoxyphenyl)-3(2^^ 

furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(5-/5'a-propylphenyl)-3(2//)-furanone; 

5- {4-( Aminosulfonyl)phenyl } -2,2-dimethyl-4- { 4-(ethylthio)pheny 1 } -3(2//)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(2-methoxyphenyl)-3(2f/)-furanone 

5-{4-(AminosulfonyI)phenyl}-4-(4-;7-butylphenyl)-2,2-dimethyl-3(2//)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-4-(3,5-dichlorophenyl)-2,2-dimethyl-3(2//)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(3,4,5-trimethoxyphenyl)-3(2//) 

furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(4-hydroxyphenyl)-3(2//)-furanone; 
5-{4-(Aniinosulfonyl)phenyl}-2,2-dinriethyl-4-(4-fluoro-3-methoxyphenyl)-3(2//)- 
furanone; 

5-{4-(Aniinosulfonyl)phenyl}-2,2-dimethyl-4-(3,5-dimethyl-4-niethoxyphenyl)-3(2^ 
furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(4-ethylphenyl)-3(2//)-furanone; 

5-{4-(AjTiinosulfonyl)phenyl}-2,2-dirnethyl-4-(3-phenylphenyl)-3(2//)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(2-fluorophenyl)-3(2//)-furanone; 

4- (3-Aminophenyl)-5-{4-(aminosulfonyl)phenyl}- 2,2-dimethyl-3(2//)-furanone; 

5- {4-(Aniinosulfonyl)phenyl}-4-(2,5-difluorophenyl)-2,2-dirriethyl-3(2//)-furanone; 
5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(3-nitrophenyl)-3(2//)-furanone; 
5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(5-fluoro-2-methylphenyl)-3(2//)- 
furanone; 

2-Ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-4-phenyl-3(2//)-furanone; 

2-Ethyl-4-(4-fluorophenyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

2-Ethyl-4-(3-fluorophenyl)-2-rnethyl-5-{4-(methylsulfonyl)phenyl} --3(2//)- furanone; 

4-(3-Chlorophenyl)-2-ethyl-2-rnethyl-5-{4-(rnethylsulfonyl)phenyl}-3(2//)-furanone; 

2-Ethyl-4-(2-fluorophenyl)-2-methyI-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

4-(4-Acetylphenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

4-(4-Acetyl-3-chlorophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyI)phenyl}-3(2//)- 

furanone; 

4-(4-Acetyl-3-fluorophenyl)-2-ethyl-2-niethyl-5-{4-(methylsulfonyl)phenyl}-3(2^^ 
furanone; 

4-{4-Acetyl-3-(trifluoromethyl)phenyl}-2-ethyl-2-methyl-5- {4-(methylsulfonyl)- 
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phenyl } -3(2//)-furanone; 

4-(3,5-Difluorophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
furanone; 

4-(3,4-Difluorophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2/^^ 
furanone; 

4-(3-Chloro-4-fluorophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}0(^ 
furanone; 

4-(3-Chloro-5-fluorophenyl)-2-ethy]-2-methyl-5-{4-(methylsu]fonyl)phenyl}-3(2/^ 
furanone; 

4-(3,5-Dichlorophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyI}-3(2//^^ 
furanone; 

2-Ethyl-4-(4-niethoxyphenyl)-2-methyl-5-{4-(niethylsulfonyl)phenyl}-3(2//)-furan 

2-Ethyl-2-rnethyl-4-(4-rnethylphenyl)-5-{4-(rnethylsulfonyl)phenyl}-3(2//)-furanone 

2-Ethyl-2-niethyl-4-(3-rnethylphenyl)-5-{4-(rnethylsulfonyl)phenyl}-3(2//)-furanone; 

2-Ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-4-(3-trifluoromethylphenyl)o(2/^ 

furanone; 

4-(3-AcetyIphenyl)-2-ethy]-2-rnethyl-5-{4-(nriethylsulfonyl)phenyl}-3(2//)-furanone; 
4-(3-Acetyl-4-fluorophenyl)-2-ethyl-2-niethyl-5-{4-(nriethylsulfonyl)phenyl}-3(2//)- 
furanone; 

4-(3-Acetyl-4-fluorophenyl)-2-ethyI-2-methyl-5- {4-(methylsulfonyl)phenyl } -3(2//)- 
furanone; 

4-{3-(Acetylamino)phenyl}-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
furanone; 

2-Ethyl-2-methyl-4-{3,4-(methylenedioxy)phenyl}-5-{4-(methylsulfonyl)phenyl}- 
3(2//)-furanone; 

4-{4-Chloro-3-(trifluorornethyl)phenyl}-2-ethyl-2-niethyl-5-{4-(methylsulfonyl)- 
phenyl } -3(2//)-furanone; 

4-{5-Chloro-3-(trifluorornethyl)phenyl}-2-ethyl-2-niethyl-5-{4-(rnethylsulfonyl)- 
phenyl } -3(2//)-furanone; 

2-Ethyl-4-{5-fluoro-3-(trifluoromethyl)phenyl}-2-ethyl-2-methyl-5-{4- 
(methy Isulfony Ophenyl } -3 (2//)-furanone; 

2-Ethyl-4-(4-ethylphenyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

2-Ethyl-4-(3-nielhoxyphenyl)-2-niethyl-5-{4-(niethylsuIfonyl)phenyl}-3(2//)-furanone; 

2-Ethyl-4-(3-/50-propylphenyl)-2-rnethyl-5-{4-(rnethylsulfonyl)phenyl}-3(2//)- 



wo 00/61571 



18 



PCT/KROO/00339 



furanone; 

2-Ethyl-4-(4w'5o-propylphenyl)-2-methyl-5-{4-(methylsulfonyl)pheny 
furanone; 

2-Ethyl-4-(3-fluoro-4-/50-propylphenyl)-2-niethyl-5-{4-(methylsulfonyl)phenyl}- 
3 (2//)- furanone; 

2-Ethyl-4-(5-fluoro-4-z5'o-propylphenyl)-2-rnethyl-5-{4-(rnethylsulfonyl)phenyl}- 
3(2//)-furanone; 

4-(3-Chloro-4-/.yo-propylphenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}- 
3(2/y)-furanone; 

4-(4-^Butylphenyl)-2-ethyl-2-niethyI-5-{4-(methylsulfonyl)phenyl}-3(2//)-furano 

2-Ethyl-2-rnethyl-5-{4-(methylsulfonyl)phenyl}-4-(4-A7-propylphenyl)-3(2//)-fo^ 

4-(4-A7-ButylphenyI)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone^ 

4-(3,4-Dimethylphenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2//)- 

furanone; 

4-(3,4-Dichlorophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2//>- 
furanone; 

4-(3-AniinophenyI)-2-ethyl-2-nie1±iyl-5-{4-(rnethylsulfonyl)phenyl}-3(2//)-to 

4-{3-(Difluoroniethyl)phenyl}-2-ethyl-2-niethyl-5-{4-(methylsulfonyl)phenyI}-3(^^ 

furanone; 

2-Ethy 1-4- { 4-(fluoromethyl)phenyl } -2-methyl-5- {4-(methylsulfonyl)phenyl } -3(2 H)- 
furanone; 

4-(4-Chlorophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2/^-furanone; 

2-Ethyl-2-rnethyl-5-{4-(methylsulfonyl)phenyl}-4-{4-(trifluoroniethyl)phenyl}-3(2^ 

furanone; 

2-Ethyl-2-methyl-5- {4-(methylsulfonyl)phenyl }-4- {4-(trifluoromethoxy)phenyl } - 
3(2//)-furanone; 

4-(4-Chloro-3-fluorophenyl)-2-ethyl-2-niethyl-5-{4-(niethylsulfonyl)phenyl}-3(2//^^ 
furanone; 

2-Ethyl-4-(4-fluoro-2-methylphenyl)-2-methyl-5-{4-(niethylsulfonyl)phenyl}-3(2//)- 
furanone; 

2-Ethyl-4-(5-fluoro-2-niethylphenyl)-2-niethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
furanone; 

4-(3,4-Dimethoxyphenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
furanone; 
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4-(3,5-Dimethoxyphenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}0(2/^ 
furanone; 

2-Ethyl-4-(5-fluoro-2-methylphenyl)-2-methy]-5-{4-(methylsulfonyl)phenyl}-3 
furanone; 

2-Ethyl-4-(3-fluoro-4-methoxyphenyl)-2-methyl-5-{4Kmethylsulfonyl)phenyl}-3(2 
furanone; 

4-(3,5-Difluorophenyl)-2-ethy]-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
furanone; 

4-(3,5-Dichlorophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}0(2//)- 
furanone; 

4- (3,5-Diniethyl-4-methoxyphenyl)-2-ethyl-2-niethyl-5-{4-(methylsulfonyl)phen^ 
3 (2//)- furanone; 

2-Ethyl-2-methyl-5-{4-(niethylsulfonyl)phenyl}-4-(3,4,5-trimethoxyphenyl)0(2/^^ 
furanone; 

5- {4-(Aminosulfonyl)phenyl}-2-ethyl-2-methyl-4-phenyl-3(2//)-ftiranone; 
5-{4-(Aniinosulfonyl)phenyl}-2-ethyl-4-(4-fluorophenyl)-2-methylO(2//)-furan 
5-{4-(Aminosulfonyl)phenyl}-2-ethyl-4-(3-fluorophenyl)-2-niethyl-3(2//)-furanone; 
5-{4-(AniinosuIfonyl)phenyl}-2-ethyl-2-methyl-4-(3-niethylphenyl)0(2//)-f^^ 
5-{4-(Aminosulfonyl)phenyl}-4-(3-chlorophenyl)-2-ethyl-2-niethyl-3(2//)-furan^^^ 
5-{4-(Aniinosulfonyl)phenyl}-4-(4-chlorophenyl)-2-ethyl-2-methylO(2//)-fi^ 
5-(4-Aminosulfonylphenyl)-2-ethyl-2-niethyl-4-{3-(trifluoromethyl)phenyl}0(2/^ 
furanone; 

5-(4-AminosulfonylphenyI)-2-ethyl-2-methyl-4-{3-fluoro-5-(trifluoromethyI)phenyl^ 
3(2//)-furanone; 

5<4-AininosuIfonylphenyl)-{3-chloro-5-(trifluoroniethyl)phenyl}-2-ethyl-2-^ 
3(2//)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2-ethyl-2-niethyl-4-{4-(trifluoromethyl)phenyl}^ 
furanone; 

5-{4-(Aniinosulfonyl)phenyI}-4-(3,5-difluorophenyl)-2-ethyl-2-rnethylO(2//)-fo^ 

5-{4-(Aminosulfonyl)phenyl}-4-(3,5-dichlorophenyl)-2-ethyl-2-rnethyl-3(2//)- 

furanone; 

5-{4-(AminosuIfonyI)phenyl}-4-(3,4-difluorophenyl)-2-ethyl-2-methyl-3(2//)-^^^ 
5 - { 4-( Aminosulfonyl)pheny 1 } -2-ethy l-4-(3 -methoxypheny 1 )-2-methy 1-3 (2//)-furanone ; 
4-(4-AcetylphenyI)- 5-{4-(aminosulfonyl)phenyl}- 2-ethyl-2-methyl-3(2//)-furanone; 
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4-(4-AcetyI-3-chlorophenyl)-5-{4-(arninosulfonyl)phenyl}-2-ethyl-2-methyl-3(2/^ 
furanone; 

4-(4-Acetyl-3-fluorophenyl)-5-{4-(aminosulfonyl)phenyl}-2-ethyl-2-methyl-3(2/^^ 
furanone; 

4- {4-Acetyl-4-(trifluoromethyl)phenyl } -5- {4-(aminosulfonyl)phenyl } -2-ethy 1-2- 
methyl-3(2/f)-furanone; 

5- {4-(Aminosulfonyl)phenyl}-2-ethyl-4-(4-fluoro-3-methoxyphenyl)-2-methyl-3( 
furanone; 

2,2-Diethyl -5-{4-(methylsulfonyl)phenyl}-4-phenyl -3(2//)-furanone; 

2,2-DiethyI-4-(3-fluorophenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

4-(3-Chlorophenyl)-2,2-diethyl-5-{4-(methylsuIfonyl)phenyl}-3(2//)-furanone; 

2,2-Diethyl-4-(3-methylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

2,2-DiethyI-4-(3-methoxyphenyl)-5-{4-(methylsulfonyl)phenyI}-3(2//)-furanone; 

2,2-DiethyI-5- { 4-(methylsulfony l)phenyl } -4- { 3 -(trifluoromethyl)pheny 1 } -3(2//)- 

furanone; 

2,2-Diethyl-4-{3-fluoro-5-(trifluoroniethyl)phenyl}-5-{4-(rnethylsulfonyl)phenyl}- 
3(2//)-furanone; 

4-{3-Chloro-5-(trifluoroniethyl)phenyl}-2,2-diethyI-5-{4-(methylsulfonyl)phenyl}- 
3(2//)-furanone; 

2,2-Diethyl-4-(4-fluorophenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

4-(4-Chlorophenyl)-2,2-diethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

2,2-Diethyl-4-(4-methylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

2,2-Diethyl-4-(4-methoxyphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

2,2-Diethyl-5-{4-(rnethylsulfonyl)phenyl}-4-{4-(trifluoroniethyl)phenyI}-3(2//)- 

furanone; 

4-(4-Acetyl-3-chlorophenyl)-2,2-diethyl-5-{4-(niethylsulfonyl)phenyl}-3(2//)-fura^^^ 

4-(4-Acetylphenyl)-2,2-diethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

4-(4-Acetyl-3-fluorophenyl)-2,2-diethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

4-(4.Acetyl-2-chlorophenyl)-2,2-diethyl-5-{4-(niethylsulfonyl)phenyl}-3(2//)-fur^^^ 

4-(4-Acetyl-2-fluorophenyl)-2,2-diethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

2,2-Diethyl-4-(3,4-difluorophenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

2,2-Diethyl-4-(3,5-difluorophenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

2,2-Diethyl-4-(2,5-difluorophenyl)-5-{4-(methylsulfonyI)phenyl}-3(2//)-furanone; 

4-(3-Chloro-5-fluorophenyl)-2,2-diethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone: 
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2,2-Diethyl-4-(3,4-dimethoxyphenyl)o-{4-(methylsulfonyl)phenyl}-^ 

2,2-Diethyl-5-{4-(methylsulfonyl)phenyl}-4-(4-A7-propylphenyl)-3(2//)-fu^ 

2,2-Diethyl-4-(2,4-difluorophenyl)-5-(4-(methylsulfonyl)phenyl}-3(2//^ 

4-(4-/-Butylphenyl)-2,2-diethyI-5{4-(methylsulfonyl)phenyl}-3(2//)-f^^ 

2,2-Diethyl-4-(3Adimethylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-^^ 

2,2-Diethyl-4-(4w*50-propylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2/^^ 

4-(3-Acetylphenyl)- 2,2-diethyl-5-{4-(methylsulfonyl)phenyl}-3(2/-/)-furanone; 

4-(3-Chloro-4-fluorophenyl)-2,2-diethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-f\iranon^ 

2,2-Diethyl-4-(3-fluoro-4-methoxyphenyl)-5-{4-(methylsulfonyl)phenyl}-3^^ 

furanone; 

4-(3-Chloro-4-fluorophenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-(2//)-furan-^ 
thione; 

2,2-Dimethyl-4-(4-fluorophenyl)-5-{4-(melhylsulfonyl)phenyl}-(2//)-furan-3-thione: 
2,2-Dimethyl-4-(3-fluorophenyl)-5-{4-(methyIsulfonyl)phenyl}-(2//)-furan-3-thione; 

4- (3,5-Difluorophenyl)-2,2-dimethyl-5-{4-(methyIsulfonyl)phenyl}-(2/y)-fu^^^ 
thione; 

5- [4-{(Acetylamino)sulfonyl}phenyl]-2,2-dimethyl-4-(3-fluorophenyl)o(2//)-furanone; 
5-[4-((Butyrylamino)sulfonyl}phenyl]-2,2-dimethyl-4-(3-fluorophenyl)-3(2//)- 
furanone; 

2,2-Dimeihyl-5-[4-{(N-methylamino)sulfonyl}phenyl]-4-(3-fluorophenyl)-3(2//)- 
furanone; 

2,2-Dimethyl-5-[4-{(N-ethylamino)sulfonyl}phenyl]-4-(3-fluorophenyl)-3(2^^ 
furanone. 

Within Formula I there is a subclass of compounds of high interest represented 
by Formula III: 




III 
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wherein Y represents N-alkylsulfonyl,^^_arninosulfonyl, alkylsulfinyl, (N- 
acylamino)sulfonyl, (N-alkylamino)sulfonyl, or alkylthio; wherein Z represents oxygen 
or sulfur atom; wherein m and n are integers from 1 to 3 inclusive, with proviso that (m 

5 + n) < 4; wherein P is selected from oxygen atom and methylene radical (-CHj-); and 
wherein each of R3 to R7, if present, is independently selected from hydrido, halo, alkyl, 
haloalkyl, alkoxy, haloalkoxy, acyl, nitro, amino, N-alkylamino, N,N-dialkylamino, N- 
acylamino, N-(haloacyl)amino, formyl, cyano, azido, hydroxy, alkylthio, alkylsulfonyl, 
phenyl, alkoxyalkyl and hydroxyalkyl, or two adjacent groups of R3 to R7 form, taken 

10 together, methylenedioxy; or a pharmaceutically-acceptable salt thereof. 

A preferred class of compounds comprises those compounds of Formula III; 
wherein Y is selected from (lower alkyl)sulfonyl, aminosulfonyl, (lower alkyl)sulfmyl, 
(lower N-acylamino)sulfonyl, (lower N-alkylamino)sulfonyl, and (lower alkyl)thio; 

15 wherein Z is selected from oxygen and sulfur atom; wherein m and n are integers from 
1 to 3 inclusive, with proviso that (m + n) < 4; wherein P is selected from oxygen atom 
and methylene radical (-CH2-); and wherein each of R3 to R7, if present, is 
independently selected from hydrido, halo, alkyl, haloalkyl, alkoxy, haloalkoxy, acyl, 
nitro, amino, N-alkylamino, N,N-dialkylamino, N-acylamino, N-(haloacyl)amino, 

20 fomiyl, cyano, azido, hydroxy, alkylthio, alkylsulfonyl, phenyl, lower alkoxyalkyl and 
lower hydroxyalkyl, or adjacent two groups of R3 to R7 form, taken together, 
methylenedioxy; or a pharmaceutically acceptable salt thereof. 

A class of compounds of particular interest encompasses those compounds of 
25 Formula III, wherein Y is selected from methylsulfonyl, aminosulfonyl, methylsulfmyl, 
(N-acetylamino)sulfonyi, (N-propionylamino)sulfonyl, (N-but>Tylamino)sulfonyl, (N- 
methylamino)sulfonyl, (N-ethylamino)sulfonyl, and methylthio; wherein Z is selected 
firom oxygen and sulfur atom; wherein m and n are integers from 1 to 3 inclusive, with 
proviso that (m + n) < 4; wherein P is oxygen atom or methylene radical (-CH^-); and 
30 wherein each of R3 to R7, if present, is independently selected from hydrido, fluoro, 
chloro, bromo, methyl, ethyl, w-propyl, /50-propyl, «-butyl, /jo-butyl, ^butyl, acetyl, 
and propionyl; or a pharmaceutically-acceptable salt thereof. 



A family of specific compounds of particular interest within Formula III 
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comprises compounds and pharmaceutically acceptable salts thereof as follows: 

2- {4-(Methylsulfonyl)phenyl}-3-phenyl-l -oxa-spiro[4,4]non-2-en-4-one; 

3- (3-Methylphenyl)-2-{4-(methylsulfonyl)phenyl}-l -oxa-spiro[4,4]non-2-en-4-one; 
3-(4-/50-Propylphenyl)-2-{4-(methylsulfonyl)phenyl}-l -oxa-spiro[4,4]non-2-ene-4-one: 
3-(3,5-Difluorophenyl)-2-{4-(methy!sulfonyl)phenyl}-l -oxa-spiro[4,4]non-2-ene-4- 
one; 

3-(2-Fluorophenyl)-2-{4-(methylsulfonyl)phenyl}-l-oxa-spiro[4,4]non-2-ene-4-one; 
3-(3-Fluorophenyl)-2-{4-(methylsulfonyl)phenyl}-l-oxa-spiro[4,4]non-2-ene-4-one; 
3-(3-Chlorophenyl)-2- {4-(methyIsulfonyl)phenyl } - 1 -oxa-spiro[4,4]non-2-ene-4-one: 
3-(4-FIuorophenyl)-2- {4-(methylsulfony l)phenyl } - 1 -oxa-spiro[4,4]non-2-ene-4-one; 
3-(4-Acetylphenyl)-2-{4-(methylsulfonyl)phenyl}-l-oxa-spiro[4,4]non-2-ene-4-one; 

3- (4-Acetyl-3-fluorophenyl)-2-{4-(methyIsulfonyl)phenyl}-l-oxa-spiro[4.4]non-2-ene- 

4- one; 

3- (4_Acetyl-3-chiorophenyl)-2-{4-(methylsulfonyl)phenyl}-l-oxa-spiro[4,4]non-2-ene- 

4- one; 

2- {4-(Methylsulfony l)phenyl } -3 -phenyl- 1 -oxa-spiro[4,5]dec-2-en-4-one; 

2- {4-(Methylsulfonyl)phenyl}-3-(3-(trifluoromethyl)phenyl}-l-oxa-spiro[4,5]dec-2-en- 
4-one; 

3- (3-Methylphenyl)-2-{4-(methylsulfonyl)phenyl}-l-oxa-spiro[4,5]dec-2-en-4-one; 
3-(4-Acetylphenyl)-2-{4-(methylsulfonyl)phenyl}-l -oxa-spiro[4,5]dec-2-en-4-one; 
3-(3-Fluorophenyl)-2-{4-(methylsulfonyl)phenyl}-l,8-dioxa-spiro[4.5]dec-2-en-4-one; 
3-(3,5-difluorophenyl)-2-{4-(methylsulfonyl)phenyl}-K8-dioxa-spiro[4.5]dec-2-en-4- 
one; 

3-(3-Chlorophenyl)-2-{4-(methylsulfonyl)phenyl}-L8-dioxa-spiro[4.5]dec-2-en-4-one; 
3_(4-Acetylphenyl)-2"{4-(methylsulfonyl)phenyl}-l,8-dioxa-spiro[4.5]dec-2-en-4-one: 

2- {4-(Methylsulfonyl)phenyl } -3-phenyl- 1 ,8-dioxa-spiro[4.5]dec-2-en-4-one; 

3- (3-Chlorophenyl)-2-{4-(methylsulfonyl)phenyl}-l,8-dioxa-spiro[4.5]dec-2 -en-4-one. 

Within Formula I there is a subclass of compounds of high interest represented 
by Formula IV: 
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H3C CH3 



wherein X represents halo or alkyl; wherein Y represents alkylsulfonyU 
aminosulfonyl. alkylsulfinyl, (N-acylamino)sulfonyl, (N-a]kylamino)sulfonyL or 
alkylthio; wherein Z represents oxygen or sulfur atom; and wherein each of R3 to R^, if 
present, is independently selected from hydrido, halo, alkyl. haloalkyL alkyloxy. nitro. 
amino, N-acylamino, acyU formyl, hydroxyalkyl, phenyl, and cyano, or two adjacent 
groups of R3 to R7 form, taken together, methylenedioxy; or a pharmaceutically- 
acceptable salt thereof. 

A preferred class of compounds comprises those compounds of Formula IV, 
wherein X represents halo or lower alkyl; wherein Y is selected from (lower 
alkyl)sulfonyK aminosulfonyl, (lower alkyl)sulfinyl, (lower N-acylamino)sulfonyL 
(lower N-alkylamino)sulfonyL and (lower aIkyl)thio; wherein Z is selected from oxygen 
and sulfur atom; and wherein each of R3 to R7, if present, is independently selected from 
hydrido, halo, lower alkyl, lower haloalkyl, lower alkyloxy, nitro, amino, and N-(lower 
acyl)amino; or a pharmaceutically acceptable salt thereof 

A class of compounds of particular interest encompasses those compounds of 
Formula IV, wherein X represents fluoro, chloro, bromo or methyl; wherein Y is 
selected from methylsulfonyl, ethylsulfonyl, aminosulfonyl, methylsulfinyk 
ethylsulfmyl, (N-acetylamino)sulfonyl, (N-propionylamino)sulfonyl, (N-butyrylamino)- 
sulfonyL (N-methylamino)sulfonyl, (N-ethylamino)sulfonyl, methylthio, and ethylthio; 
wherein Z is selected from oxygen and sulfur atom; and wherein each of R3 to R7, if 
present, is independently selected from hydrido, fluoro, chloro, bromo, methyl, ethyl, 
/50-propyl, fiuoromethyl, difluoromethyl, trifluoromethyl, methoxy, ethoxy, 
propyloxy, /5a-propyloxy, n-butoxy, nitro, amino, N-acetylamino, and N- 
propionylamino; or a pharmaceutically-acceptable salt thereof. 
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A family of specific compounds of particular interest within Formula IV 
comprises compounds and pharmaceutically acceptable salts thereof as follows: 

2,2-Dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-4-phenyl-3(2//)-furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfmyl)phenyl}-4-phenyl-3(2//)-furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-4-phenyl-3(2//)-furanone; 

5-{4-(Aminosulfonyl)-3-fluorophenyl}-2,2-dimethyl-4-phenyl-3(2/7)-furanone; 

4-(2-Chlorophenyl)-2,2-dimethyl-5- { 3-fluoro-4-(methylthio)phenyl } -3(2//)-furanone: 

4-(2-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-3(2//)- 

furanone; 

4- (2-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-3(2//)- 
furanone; 

5- {4-(Aminosulfonyl)-3-fluorophenyl}-4-(2-chlorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

4-(3-Chlorophenyl)-2,2-dimethyI-5-{3-fluoro-4-(methylthio)phenyl}-3(2//)-furanone; 

4-(3-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfmyl)phenyl}-3(2//)- 

furanone; 

4- (3-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-3(2//)- 
furanone; 

5- {4-(Aminosulfonyl)-3-fluorophenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

4-{4-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-3(2/f)-furanone; 

4-(4-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfmyl)phenyl}-3(2H)- 

furanone; 

4- (4-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(melhylsulfonyI)phenyl}-3(2//)- 
furanone; 

5- {4-(Aminosulfonyl)-3-fluorophenyl}-4-(4-chlorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

4-(3,4-Dichlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-3(2//)- 
furanone; 

4-(3,4-Dichlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyI}o(2//)- 
furanone; 

4-(3,4-DichlorophenyI)-2,2-dimethyl-5-{3-fluoro-4-(methyIsulfonyl)phenyl}-3(2//)- 
furanone; 
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5-{4-(Aminosulfonyl)-3-fluorophenyl}-4-(3,4-dichlorophenyl>2,2-dimelh 
furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methyithio)phenyl}-4-(2-fluorophenyl)- 3(2//)-furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfmyl)phenyl}-4-(2-fluorophenyl)-3(2/^^ 

furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-4-(2-fluorophenyl)0(2/^ 
furanone; 

5-{4-(Aminosulfonyl)-3-fluorophenyl}-2,2-dimethyl-4-(2-fluorophenyl)-3(2//)- 
furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-4-(3-fluorophenyl)- 3(2//)-furanone: 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-4-(3-fluorophenyl)-3(2//)^ 

furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfonyI)phenyl}-4-(3-fluorophenyl)-3(2//)- 
furanone; 

5-{4-(Aminosulfonyl)-3-fluorophenyl}-2,2-dimethyl-4-(3-fluorophenyI)-3(2//)- 
furanone; 

2.2-Dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-4-(4-fluorophenyl)-3(2//)-furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-4-(4-fluorophenyl)0(2//^^ 

furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(rnethylsulfonyl)phenyl}-4-(4-fluorophenyl)-3(2//)- 
furanone; 

5-{4-(Aminosulfonyl)-3-fluorophenyl}-2,2-dimethyl-4-(4-fluorophenyl)-3(2//)- 
furanone; 

4-(2,4-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(niethylthio)phenyl}-3(2^^ 
furanone; 

4- (2,4-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}o(2//^ 
furanone; 

4<2,4-Difluorophenyl)-2,2-dirnethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-3(2//)- 
furanone; 

5- {4-(Aminosulfonyl)-3-fluorophenyl}-4-(2,4-difluorophenyl)-2,2-dimethyl-3(2/70- 
furanone; 

4-(2,5-Difluorophenyl)-2,2-diniethyl-5-{3-fluoro-4-(niethylthio)phenyl}-3(2//)- 
furanone; 

4-(2,5-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-3(2/^^ 
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furanone; 

4- (2,5-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-3(2^^ 
furanone; 

5- {4-(Aminosulfonyl)-3-fluorophenyl}-4-(2,5-difluorophenyl)-2,2-dimethyl-3(2/^ 
furanone; 

4-(2,6-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylthio)phenyl}0(2//)- 
furanone; 

4-(2,6-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-3(2//)- 
furanone; 

4- (2,6-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-3(2^ 
furanone; 

5- {4-(Aminosulfonyl)-3-fluorophenyl}-4-(2,6-difluorophenyl)-2,2-dirnethyl-3(2//)- 
furanone; 

4-(3,4-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4Kmethylthio)phenyl}-3(2//)- 
furanone; 

4-(3,4-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-3(2//)- 
furanone; 

4- (3,4-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4<methylsulfonyl)phenyl}-3(2//)- 
furanone; 

5- {4-(Aniinosulfonyl)-3-fluorophenyl}-4-(3,4-difluorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

4-(3,5-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-3(2//)- 
furanone; 

4-(3 ,5-Difluorophenyl)-2,2-dimethyl-5- { 3-fluoro-4-(methy lsulfinyl)phenyl } -3 {2H)- 
furanone; 

4- (3 ,5-Difluorophenyl)-2,2-dimethyl-5- { 3-fluoro-4-(methylsulfonyl)phenyl } -3(2//)- 
furanone; 

5- {4-(Aminosulfonyl)-3-fluorophenyl}-4-(3,5-difluorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

2,2-Dimethyl-5- { 3 -fluoro-4-(methylthio)phenyl } -4-(2-trifluorornethylph^ 
furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-4-(2-trifluoromethylphenyl)- 
3(2//)-furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-4-(2-trifluoromethylphenyl)- 
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3(2//)-furanone; 

5-{4-(Aminosulfonyl)-3-fluorophenyl}-2,2-dimethyl-4-(2-trifluoromethylpheny 
3(2/f)-furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-4-(3-trifluoromethylphen 
furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylsuirinyl)phenyl}-4-(3-trinuorornethylphenyl)- 
3(2//)-furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-4-(3-trifluoromethylphenyl) 
3(2//)-furanone; 

5-{4-(Aminosulfonyl)-3-fluorophenyl}-2,2-dimethyl-4-(3-trifluoromethylphenyl)- 
3(2//)-furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylthio)phenyI}-4-(4-trifluoromelhylphen 
furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-4-(4-trifluoromethylphenyl)- 
3(2//)-furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-4-(4-trifluoroniethylphenyl)- 
3(2//)-furanone; 

5-{4-(Aminosulfonyl)-3-fluorophenyl}-2,2-dimethyl-4-(4-trifluorornethylphenyl)- 
3 (2//)- furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-4-(4-nitrophenyl)- 3(2//)-furanone; 
2,2-Dimethyl-5-{3-fluoro-4-(niethylsulfinyl)phenyl}-4-(4-nitrophenyl)-3(27y)-furanone; 
2,2-Dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-4-(4-nitrophenyl)-3(2//)- 
furanone; 

5-{4-(Aminosulfonyl)-3-fluorophenyl}-2,2-dimethyl-4-(4-nitrophenyl)-3(2//)-furanone; 
4-(4-Aminophenyl)-2,2-dimethyl-5-{3-fluoro-4-(naethylthio)phenyl}-3(2//)-furanone; 
4-(4-Aminophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-3(2//)- 
furanone; 

4-(4-Aminophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-3(2//)- 
furanone; 

4-(4-Ajninophenyl)-5-{4-(aminosulfonyl)-3-fluorophenyl}-2,2-dimethyl-3(2//)- 
furanone; 

4-{4-(Acetylamino)phenyl}-2,2-dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-3(2//)- 
furanone; 

4-{4-(Acetylamino)phenyl}-2.2-dimethylo-{3-fluoro-4-(methylsulfinyl)phenyl}- 
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3(2//)-furanone; 

4-{4-(Acetylamino)phenyl}-2,2-dimethyl-5-{3-fluoro-4-(methylsulfony^ 
3(2//)-furanone; 

4-{4-(AcetyIamino)phenyl}-5-{4-(aminosulfonyl)-3-fluorophenyI}"2,2-dimeth 
3(2//)-furanone; 

4-(3-Chlorophenyl)-5-{3-fluoro-4-(methythio)phenyl}-4-(3-methoxyphenyl)Of^^ 
furanone; 

4- (3-Chlorophenyl)-5-{3-fluoro-4-(methysulfonyl)phenyl}-4-(3-methoxyphen 
3(^2//)-furanone; 

2,2-Dimethyl-5- {2-fluoro-4-(methylthio)phenyl } -4-phenyl-3(2//)-furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methylsulfinyl)phenyl}-4-phenyl-3(2//) 

2,2-Dimethyl-5-{2-fluoro-4-(methylsulfonyl)phenyl}-4-phenyl-3(2//)-fum 

5- {4-(Aminosulfonyl)-2-fluorophenyl}-2,2-dimethyl-4-phenyl-3(2//)-fu^^^ 
4-(2-Chlorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylthio)phenyl}0(2//)-fum^ 
4-(2-Chlorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylsulfinyl)phenyl}-3(2^^ 
furanone; 

4- (2-Chlorophenyl)-2.2-dimethyl-5-{2-fluoro-4-(methylsulfonyl)pheny]}-3(^ 
furanone; 

5- {4-(Aminosulfonyl)-2-fluorophenyl}-4-(2-chlorophenyl)-2,2-dimethyl-3f2//)- 
furanone; 

4-(3-Ch]orophenyl)-2,2-Dimethyl-5-{2-fluoro-4-(methylthio)phenyl}-3(2//)-furanon^ 

4-(3-Chlorophenyl)-2,2-dimethylo-{2-f]uoro-4-(methylsulfinyl)phenyl}-3(2/^^ 

furanone; 

4- (3'Chlorophenyl)-2,2-Dimethyl-5-{2-fluoro-4-(methylsulfonyl)phenyl}0(2//)- 
furanone; 

5- {4-(Arninosulfonyl)-2-fluorophenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(2/y)- 
furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methylthio)phenyl}-4-(2-fluorophenYl)- 3(2//)-furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methylsulfinyl)phenyl}-4-(2-f]uorophenyl)-3(2/^^ 

furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methylsulfonyl)phenyl}-4-(2-fluorophenyI)-3(2/f)- 
furanone; 

5-{4-(Aminosulfonyl)-2-fluorophenyl}-2,2-dirnethyl-4-(2-fluorophenyl)-3(2//)- 
furanone; 
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2,2-Dimethyl-5-{2-fluoro-4-(methylthio)phenyl}-4-(3-fluorophenyl)- 3(2//)-furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methylsulfinyl)phenyl}-4-(3-fluorophenyl)-3(2/^ 

furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methylsulfonyI)phenyl}-4-(3-fIuorophenyl)-3(2//)- 
furanone; 

5-{4-(Aminosulfonyl)-2-fluorophenyl}-2,2-dimethyl-4-(3-fluorophenyI)-3(2//)- 
furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methylthio)phenyl}-4-(4-fluorophenyl)-3(2//)-f^^ 
2,2-Dimethyl-5-{2-fluoro-4-(methylsulfinyl)phenyI}-4-(4-fluorophenyl)-3(2/^ 
furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methylsulfonyl)phenyl}-4-(4-fluorophenyl)-3(2//)- 
furanone; 

5-{4-(Aminosulfonyl)-2-fluorophenyl}-2,2-diniethyl-4-(4-fluorophenyl)-3(2//^ 
furanone; 

4-(2,4-Difluorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylthio)phenyl}-3(2//)- 
furanone; 

4-(2,4-Difluorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(nQethylsulfinyl)phenyl}-3(2^ 
furanone; 

4- (2,4-DifluorophenyI)-2,2-dimethyl-5-{2-fluoro-4-(methylsulfonyl)phenyl}-3(2//)- 
furanone; 

5- {4_(Aminosulfonyl)-2-fluorophenyl}-4-(2,4-difluorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

4-(2,5-Difluorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(rnethylthio)phenyl}-3(2/^ 
furanone; 

4-(2,5-Difluorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylsulfinyl)phenyl} -3(2/0 
furanone; 

4- (2,5-Difluorophenyl)-2,2-dirnethyl-5-{2-fluoro-4-(niethylsulfonyl)phenyl}0(2//)- 
furanone; 

5- {4-(Aininosulfonyl)-2-fluorophenyl}-4-(2,5-difluorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

4-(3,4-Difluorophenyl)-2,2-diniethyl-5-{2-fluoro-4-(niethylthio)phenyl}-3(2//)- 
furanone; 

4-(3,4-Difluorophenyl)-2,2-diniethyl-5-{2-fluoro-4-(methylsulfinyI)phenyl}-3(2//^ 
furanone; 
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4- (3,4-Difluorophenyl)-2,2-dimethyI-5-{2-fluoro-4-(methylsulfonyI)phenyI}-3(2//)- 
furanone; 

5- {4-(Aminosulfonyl)-2-fluorophenyl}-4-(3,4-difluorophenyl)-2,2-dimethyl-3(2 
furanone; 

4<3,5-Difluorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylthio)phenyl}-3C2//)- 
furanone; 

4-(3,5-Difluorophenyl)-2,2-dimethyI-5-{2-fluoro-4-(methylsulfinyl)phenyI}-3(2//)- 
furanone; 

4- (3,5-Difluorophenyl)-2,2-dimethyI-5-{2-fluoro-4-(methylsulfonyl)phenyl}-3(2//)- 
furanone; 

5- {4-(Aniinosulfonyl)-2-fluorophenyI}-4-(3,5-difiuorophenyl)-2,2-dimethyl-3(2/0^ 
furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methylthio)phenyl}-4-(3-trifluoromethylphenyl)-3( 
furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methylsulfinyl)phenyl}-4-(3-trifluorornethylphenyl)- 
3(2//)-furanone; 

2,2-Diniethyl-5-{2-fluoro-4-(methylsulfonyl)phenyl}-4-{3-trifluorornethyIphenyl)- 
3(2//)-furanone; 

5-{4-(AniinosuIfonyI)-2-fluorophenyl}-2,2-dimethyl-4-(3-trifluorornethylphenyl)- 
3 (2//)- furanone; 

5-{3-Bronio-4-(methylthio)phenyl}-2,2-diniethyl-4-phenyl-3(2//)-furanone; 

5- { 3-Bromo-4-(methy lsulfonyl)phenyI } -2,2-dimethy l-4-phenyI-3 (27^-furanone ; 

5-{3-Brorno-4-(methylsulfinyI)phenyl}-2,2-diniethyl-4-phenyl-3(2//)-furanone; 

5-{4-(Arninosulfonyl)-3-bromophenyl}-2,2-dirnethyl-4-phenyl-3(2//)-furanone; 

5-{3-Bromo-4-(niethylthio)phenyl}-4-(3-chlorophenyl)-2,2-dirnethyl-3(2//)^ 

5-{3-Bronio-4-(rnethylsulfonyl)phenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(2//^^ 

furanone; 

5-{3-Brorno-4-(methylsulfinyl)phenyl}-4-(3-chlorophenyl)-2,2-dirnethyl-3(2//)- 
furanone; 

5-{4-(Aminosulfonyl)-3-broniophenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

5-{3-Bromo-4-(methylthio)phenyl}-4-(4-chlorophenyl)-2,2-dimethyl-3(2//)-furanone^ 

5-{3-Bromo-4-(methylsuIfonyl)phenyl}-4<4-chlorophenyl)-2,2-dirnethyl-3(2//)- 

furanone; 
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5-{3-Bromo-4-(methylsuirinyl)phenyl}-4-(4-chlorophenyl)-2.2-dimethyl-3(2//)- 
furanone; 

5-{4-(Aminosulfonyl)-3-bromophenyl}-4-(4-chlorophenyl)-2.2--dirnethyl-3(2//)- 
furanone; 

5-{3-Bromo-4-(rnethylthio)phenyl}-2,2-dimethyl-4-(3-fluorophenyl)- 3(2//)-furanone; 

5-{3-Bromo-4-(methylsulfonyl)phenyl}-2,2-dimethyl-4-(3-fluorophenyl)-3(2/f)- 

furanone; 

5-{3-Brorno-4-(rnethylsulfinyl)phenyl}-2,2-dimelhyl-4-(3-fluorophenyl)-3(2//)- 
furanone; 

5-{4-(Aminosulfonyl)-3-bromophenyl}-2,2-dimethyl-4-(3-fluorophenyl)-3(2//)- 
furanone; 

5-{3-Bromo-4-(methylthio)phenyl}-2,2-dimethyl-4-(4-fluorophenyl)- 3(2//)-furanone; 

5-{3-Brorno-4-(methylsulfonyl)phenyl}-2,2-dimethyl-4-(4-fluorophenyl)-3(2/^^ 

furanone; 

5-{3-Bromo-4-(methylsulfinyl)phenyl}-2,2-dimethyl-4-(4-fluorophenylV3^ 
furanone; 

5-{4-(Aminosulfonyl)o-bromophenyI}-2,2-dimethyl-4-(4-fluorophenyl)-3(2//)- 
furanone; 

5-{3-Bromo-4-(nnethylthio)phenyl}-4-(2,4-difluorophenyl)-2,2-dimelhyl-3 
furanone; 

5-{3-Brorno-4-(niethylsulfonyl)phenyl}-4-(2,4-difIuorophenyl)-2,2-dirnethylo(2//)^ 
furanone 

5-{3-Brorno-4-(rnethylsulfinyl)phenyl}-4-(2,4-difluorophenyl)-2,2-dirnethyl-3(2//)- 
furanone; 

5-{4-(Aminosulfonyl)-3-bromophenyl}-4-(2,4-difluorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

5-{3-Bromo-4-(methylthio)phenyl}-4'(2,5-difluorophenyl)-2,2-dimethyl-3(2/^^ 
furanone; 

5-{3-Brorno-4-(rnethylsulfonyl)phenyl}-4-(2,5-difluorophenyl)-2,2-dimethyl-3(2//)- 
furanone 

5-{3-Bronio-4-(methylsulfinyl)phenyl}-4-(2,5-difluorophenyl)-2,2-dirnethyl-3(2/^^ 
furanone; 

5-(4-(Arninosulfonyl)-3-bromophenyl}-4-(2,5-difluorophenyl)-2,2-dinaethyl-3(2//)- 
furanone; 
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5-{3-Bromo-4-(methylthio)phenyl}-4-(3.5-difluorophenyl)-2,2-dimethyl-^ 
furanone; 

5-{3-Bromo-4-(methylsulfonyl)phenyl}-4-(3,5-difluorophenyl)-2,2-dimet^ 
furanone; 

5- { 3-Bromo-4-(methylsulfinyl)phenyl } -4-(3,5-difluorophenyl)-2,2-dimeth 
furanone; 

5-{4-(Aniinosulfonyl)-3-bromophenyl}-4-(3,5-difluorophenyl>2.2-dirnethylO(2//h 
furanone; 

5-{3-Bromo-4-(methylthio)phenyl}-2.2-dimethyl-4-(3-trifluoromethylphenyl)0(2^ 
furanone; 

5-{3-Bronio-4-(rnethylsulfonyl)phenyl}-2,2-diniethyl-4-(3-trifluorornethylphenyl)- 
3(2//)-furanone; 

5-{3-Bromo-4-(methylsulfinyl)phenyl}-2,2-dimethyl-4-(3-trifluoromethylphenyl)- 
3(2//)-furanone; 

5-{4-(Aniinosulfonyl)0-broniophenyl}-2,2-dimethyl-4-(3-trifluoromethylphenyl)- 
3(2//)-furanone; 

5-{3-Chloro-4-(methylthio)phenyl}-2,2-dimethyl-4-phenyl-3(2//)-furanone; 

5-{3-Chloro-4-(methylsulfonyl)phenyl}-2,2-diniethyl-4-phenyl-3(2//)-fura^ 

5-{3-Chloro-4-(methylsulfinyl)phenyl}-2,2-dimethyl-4-phenyl-3(2/y)-furanone: 

5-{4-(Aminosulfonyl)-3-chlorophenyl}-2,2-dimethyl-4-phenyl-3(2/y)-furanone; 

5-{3-Chloro-4-(methylthio)phenyl}-4-(3-chlorophenyl)-2,2-dirnethyl-3(2^^ 

5-{3-Chloro-4-(methylsulfonyl)phenyl}-4-(3-chlorophenyl)-2.2-dimethy 

furanone; 

5-{3-Chloro-4-(methylsulfinyl)phenyl}-4-(3-chlorophenyl)-2,2-dimethylO(2//^ 
furanone; 

5-{4-(Aminosulfonyl)0-chlorophenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

5-{3-Chloro-4-(rnethylthio)phenyl}-4-(4-chlorophenyl)-2,2-dimethylO( 

5-{3-Chloro-4-(methylsulfonyl)phenyl}-4-(4-chlorophenyl)-2,2-dimethyl-3(2/70^ 

furanone; 

5-{3-Chloro-4-(methylsulfinyl)phenyl}-4-(4-chlorophenyl)-2,2-dirnethy]-3(2/^^ 
furanone; 

5-{4-(Aminosulfonyl)-3-chlorophenyl}-4-(4-chlorophenyl)-2,2-dimethylo(2//)- 
furanone; 
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5-{3-Chloro-4-(methylthio)phenyl}-4-(3-fluorophenyl)-2,2-dimethyl-3(2//)-furan^ 

5-{3-Chloro-4-(methylsulfonyl)phenyl}-4-(3-fluorophenyl)-2,2-dimethyl-3(2/^^ 

furanone; 

5-{3-Chloro-4-(methylsulfinyl)phenyl}-4-(3-fluorophenyl)-2,2-dimethyl^ 
furanone 

5-{4-(Aminosulfonyl)-3-chlorophenyl}-4-(3-fluorophenyl)-2.2-dimethyN3(2//)- 
furanone; 

5-{3-Chloro-4-(methylthio)phenyl}-4-(4-fluorophenyl)-2,2-dimethyl-3(2//)-furanone; 

5-{3-Chloro-4-(methylsulfonyl)phenyl}-4-(4-fluorophenyl)-2,2-dimethylO(2/^^ 

furanone; 

5-{3-Chloro-4-(methylsulfinyl)phenyl}-4-(4-fluorophenyl)-2.2-dimethyl-3(2/^^ 
furanone; 

5-{4-(Aminosulfonyl)-3-chiorophenyl}-4-(4-fluorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

5-{3-Chloro-4-(methylthio)phenyl}-4-(2,4-difluorophenyl)-2,2-dimethyl-3(2^^ 
furanone; 

5-{3-ChIoro-4-(methylsulfonyl)phenyl}-4-(2,4-difluorophenyl)-2,2-dimethylO(2^^ 
furanone; 

5-{3-Chloro-4-(methylsulfinyl)phenyl}-4-(2.4-difluorophenyl)-2,2-dimethyl^ 
furanone; 

5-{4-(Anninosulfonyl)-3-chlorophenyl}-4-(2,4-dif[uorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

5-{3-Chloro-4-(methylthio)phenyl}-4-(2,5-difluorophenyl)-2,2-dimethyI-^ 
furanone; 

5-{3-Chloro-4-(rnethylsulfonyl)phenyl}-4-(2,5-difluorophenyI)-2,2-dimethy^ 
furanone; 

5-{3-Chloro-4-(methylsulfinyl)phenyl}-4-(2,5-difluorophenyl>2,2-dimethyl-3(2^^ 
furanone; 

5-{4-(Aminosulfonyl)-3-ch]orophenyl}-4-(2,5-difluorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

5-{3-Chloro-4-(rnethylthio)phenyl}-4-(3,4-difluorophenyl)-2,2-dimethyl-3(2 
furanone; 

5-{3-Chloro-4-(rnethylsulfonyl)phenyl}-4-(3,4-difluorophenyl)-2,2-dimethyl-3 
furanone; 
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5-{3-Chloro-4-(methylsulfinyl)phenyl}-4<3,4-dinuorophenyl)-2.2-dimethyN 
furanone; 

5-{4-(Aminosulfonyl)-3-chlorophenyl}-4-(3,4-difluorophenyl)-2,2-dimethyl-3(^ 
furanone; 

5-{3-Chloro-4-(methylthio)phenyl}-4-(3,5-difluorophenyl)-2,2-dimelhyl-3(2//^^ 
furanone; 

5-{3-Chloro-4-(methylsulfony])phenyI}-4-(3,5-difluorophenyl)-2,2-dimethyl-3(2^^ 
furanone; 

5-{3-Chloro-4-(methylsulfmYl)phenyl}-4-(3,5-difluorophenyl)-2.2-dirnethyl-3(2/^^ 
furanone; 

5-{4-(Aminosulfonyl)-3-chlorophenyl}-4-(3,5-difluorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

4-(3,5-Difluorophenyl)-2,2-dimethy!-5- { 3-methyl-4-(methylthio)phenyl } -3(2//)- 
furanone; 

4-(3,5-Difluorophenyl)-2,2-dimethyi-5-{3-methyl-4-(methylsulfinyl)phenyl}-3(2//)- 
furanone; 

4- (3,5-Difluorophenyl)-2,2-dimethyl-5-{3-methy!-4-(methylsulfonyl)phenyl}^ 
furanone; 

5- {4-(Aminosulfonyl)-3-methylphenyl}-4<3,5-dinuorophenyI)-2,2-dirnethyl-3(2//> 
furanone; 

5-{3-Chloro-4-(niethylthio)phenyl}-2,2-dimethyl-4-(3-trifluoromethylph 
furanone; 

5-{3-Chloro-4-(methylsulfonyl)phenyl}-2,2-dimethyl-4-(3-trifluoromethylphenyl)- 
3(2//)-furanone; 

5-{3-Chloro-4-(rnethylsulfinyI)phenyl}-2,2-dimethyl-4-(3-trifluoromethylphenyl)- 
3(2//)-furanone; 

5-{4-(AminosulfonyI)-3-chlorophenyl}-2,2-dirnethyl-4-(3-trifluoromethylphenyl)- 
3 (2//) -furanone; 

5-{2-Chloro-4-(methylthio)phenyl}-2,2-dimethyl-4-phenyl-3(2//)-furanone; 

5-{2-Chloro-4-(methylsulfmyl)phenyl}-2,2-dimethyl-4-phenyl-3(2//)-furanone; 

5-{2-Chloro-4-(methylsulfonyl)phenyl}-2,2-dimethyl-4-phenyl-3(2//)-furanone; 

5-{4-(Aminosulfonyl)-2-chlorophenyl}-2,2-dimethyl-4-phenyl-3(2//)-furanone; 

5-{2-Chloro-4-(methylthio)phenyl}-4-(3-chlorophenyl)-2,2-dirnethyl-3(2//)-furanone; 

5-{2-Chloro-4-(methylsulfonyi)phenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(2//)- 
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furanone; 

5-{2-Chloro-4-(methylsulfinyl)pheny]}-4-(3-chlorophenyl)-2.2-dimet^ 
furanone; 

5_{4_(Aminosulfonyl)-2-chlorophenyl}-4-(3-chlorophenyl)-2.2-dimethyl-3(2//)- 
furanone; 

5-{2-Chloro-4-(niethylthio)phenyl}-2,2-dimethyl-4-(3-fluorophenyl)-3(^ 

5-{2-Chloro-4-(methylsulfinyl)phenyl}-2,2-dimethyl-4-(3-fluorophenyl)-3(2^^ 

furanone; 

5-{2-Chloro-4-(niethylsulfonyl)phenyl}-2,2-dirnethyl-4-(3-fluorophenyl)-3(2^^^ 
furanone. 

5-{4-(Aminosulfonyl)-2-chlorophenyl}-2,2-dimethyl-4-(3-fluorophenyl)-3(2//)- 
furanone; 

5-{2-Chloro-4-(rnethylthio)phenyl}-2,2-dirnethyl-4-(4-fluorophenyl)-3(2//)-furan 

5-{2-Chloro-4-(rnethylsulfinyl)phenyl}-2,2-dimethyl-4K4-fluorophenyl)o(2//)- 

furanone; 

5-{2-Chloro-4-(niethylsulfonyl)phenyl}-2,2-dimethyl-4-(4-fluorophenyl)-3(2//^^ 
furanone. 

5-{4-(Aniinosulfonyl)-2-chlorophenyl}-2,2-dimethyl-4-(4-fluoropheny])-3(2//)-^ 
furanone; 

5-{2-Chloro-4-(methylthio)phenyl}-4-(2,5-difluorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

5-{2-Chloro-4-(methylsulfonyl)phenyl}-4-C2,5-difluorophenyl)-2.2-dimethylo(2/^ 
furanone; 

5-{2-Chloro-4-(rnethylsulfinyl)phenyl}-4-(2,5-difluorophenyl)-2,2-dimethylo 
furanone; 

5-{4-(Arninosulfonyl)-2-chlorophenyl}-4-(2,5-difluorophenyl)-2,2-dimethyl-3(2/^ 
furanone; 

5-{2-Chloro-4-(niethylthio)phenyl}-4-(3,5-difluorophenyl)-2,2-dimethyl-3(2//^^ 
furanone; 

5-{2-Chloro-4-(rnethylsulfonyl)phenyl}-4<3,5-difluorophenyI)-2,2-dirnethyl-3(2//)- 
furanone; 

5-{2-Chloro-4-(methylsulfinyl)phenyl}-4-(3,5-difluorophenyl)-2,2-dimethylo 
furanone; 

5-{4-(Arninosulfonyl)-2-chlorophenyl}-4-(3,5-difluorophenyI)-2.2-dimethyl-3(2//)- 
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furanone; 

2,2-Dimethyl-5-{3-methyl-4-(methylthio)phenyl}-4-phenylo(2//)-furanon^ 

2,2-Dimethyl-5-{3-methyl-4-(methylsulfinyl)phenyl}-4-phenyl-3(2/^^ 

2,2-Dimethyl-5-{3-methyl-4-(methylsulfonyl)phenyl}-4-phenyl-3(2//)-fu^ 

5-{4-(Aminosulfonyl)-3-methylphenyl}-2.2-dimethyl-4-phenyl-3(2//)-fu^ 

2,2-Dimethyl-4-(3-fluorophenyl)-5-{3-methyl-4-(methylthio)phenyl}-3(2/^^ 

2,2-Dimethyl-4-(3-fluorophenyl)-5-{3-methyI-4-(methylsulfinyl)phenyl}^ 

furanone; 

2,2-Dimethyl-4.(3-fluoropheny l)-5- { 3-methyl-4-(methy lsulfonyl)phenyl } -3 (2/^0" 
furanone; 

5-{4-(Aminosulfonyl)-3-methylphenyl}-2,2-dimethyl-4-(3-fluorophenyl)-3(^ 
furanone; 

4-(3,5-Difluorophenyl)-2,2-dimethyl-5-{3-methyl-4-(methyllhio)phenyl}-3(2//^^ 
furanone 

4- (3,5-Difluorophenyl)-2,2-dimethyl-5-{3-niethyl-4-(methylsuIfinyI)phenyl}-3(2^ 
furanone; 

4.(3,5-Difluorophenyl)-2,2-dimethyl.5-{3-methyl.4-(methylsulfonyl)phenyl}-3(2/^^^ 
furanone; 

5- {4-(Arninosulfonyl)0-methylphenyI}-4-(3,5-difluorophenyl)-2,2-dimethyl-3(2//^^ 
furanone; 

5-{3-Chloro-4-(A^-rnethylarninosulfonyl)phenyl}-2,2-dimethyl-4-pheny]-3(2//) 
furanone 

5-{3-Chloro-4-(7V-ethylaminosuIfonyl)phenyl}-2,2-dimethyl-4-phenyl-3(2//)-f 
544-{(Acetylaniino)sulfonyl}-3-chlorophenyl]-2,2-dimelhyI-4-phenyl-3(2//)-fura^^ 
5-[3-Chloro-4-{(N-/7-propionylarnino)sulfonyl}phenyI]-2,2-diniethyl-4-phenyl-3(2/^^ 
furanone; 

5-[3-Chloro-4-{(7V-w-but>Tylamino)sulfonyl}phenyl]-2,2-dimethyl-4-phenyl-3(2/^^ 
furanone; 

4-(3-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-(2//)-furan-3- 
thion 

4-(3-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfonyI)phenyl}-(2//)-furan-3- 
thion 

4-(3-ChlorophenyI)-2,2-diniethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-(2/7)-f 
thion 
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5-{4-(Aminosulfonyl)-3-fluorophenyl}-4-(3-chlorophenyl)-2,2-dimethyl-(2//)-fo^ 
thion 

4-(3,5-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-(4-methylthio)phenyi}^^ 
thione; 

4-(3,5-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-(4-methylsulfonyl)phenyl}-(2//)- 
fLiran-3 -thione; 

4- (3,5-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-(4-methylsuIfmy])phenyl}-(2//)- 
furan-3 -thione; 

5- {(4-Aminosulfonyl)-3-fluorophenyl}-4-(3,5-difluorophenyl)-2,2-dimethyl-(2//)- 
furan-3-thione. 

Within Formula I there is a subclass of compounds of high interest represented 
by Formula V: 

Y 




wherein Y represents alkylsulfonyl, aminosulfonyK alkylsulfinyl, (N- 
acylamino)suIfonyL (N-alkylamino)sulfonyl, or alkyhhio; wherein Z represents oxygen 
or sulfur atom; wherein Rj and are independently selected from methyl and ethyl 
radical; and wherein AR is a substituted or non-substituted aromatic group of 5 to 10 
atoms excluding substituted or non-substituted phenyl group; or a pharmaceutically- 
acceptable salt thereof 

A preferred class of compounds comprises those compounds of Formula V. 
wherein Y is selected from (lower alkyl)sulfonyl, aminosulfonyK and (lower N- 
acylamino)sulfonyl; wherein Z is selected from oxygen and sulfur atom; wherein R^ and 
R2 are independently selected from methyl and ethyl radical; and wherein AR is selected 
from the following specific aromatic groups: 
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Rl9 



wherein, each of Rg to R,^, if present, is selected from hydride, halo, lower 
alkyl, lower acyl, lower haloalkyl, lower alkoxy, formyl, cyano. nitro, amino, azido, and 
N-acylamino; or a pharmaceutically acceptable salt thereof 

A class of compounds of particular interest encompasses those compounds of 
Formula V, wherein Y is selected from methylsulfonyl, ethylsulfonyL aminosulfonyK 
(N-acetylamino)sulfonyl, and (N-propionylamino)sulfonyl; wherein Z is selected from 
oxygen and sulfur atom; wherein R, and R^ are independently selected from methyl and 
ethyl radical; and wherein each of Rg to R^^, if present, is selected from hydrido, fluoro, 
chloro, bromo, methyl, ethyl, /50-propyl, acetyl, «-proionyl, trifluoromethyl, methoxy, 
ethoxy, and formyl; or a pharmaceutically acceptable salt thereof 

A family of specific compounds of particular interest within Formula V 
comprises compounds and pharmaceutically-acceptable salts thereof as follows: 

2,2-Dimethyl-5-{4-(methylthio)phenyl}-4-(3-thienyl)-3(2//)-furanone; 

2,2-Dimethyl-4-{2-(3-methylthienyl)}-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

2,2-Dimethyl-4-{2-(5-formylthienyl)}-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

4-(2-Benzo[b]thienyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl}-4-(l-naphthyl)-3(2//)-furanone; 

2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl}-4-(3-pyridyl)-3(2/f)-furanone; 

2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl}-4-(2-pyridyl)-3(2//)-furanone; 

4-(2-Ben2o[b]furanyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

2.2-Dimethyl-5-{4-(methylsulfonyl)phenyl}-4-(2-naphthyl)-3(2//)-furanone; 
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2,2-Dimethyl-4-{5-(2-fluorothienyl}-5-{4-(methylsulfonyl)phenyl}-3(2//)-^ 

2,2-Dimethyl-4-{5-(3-fluorothienyl}-5-{4-(methylsulfonyl)phenyl}-3(2//^^ 

2,2-Dimethyl-4-{4<2-fluorothienyl}-5-{4-(methylsulfonyl)phenyl}-3(2/^^ 

2,2-Dimethyl-5-{4-(methylsulfonyI)phenyl}-4-(2-thienyl)-3(2//)-^^^ 

2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl}-4-(3-lhienyI)-3(2//)-furanon^ 

4-{2-(5-Acetylthienyl)}-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2/^^ 

2,2-Dimethyl-4-(2-furanyl)-5-{4-(methylsuIfonyl)phenyl}-3(2//)-furan 

2,2-Dimethyl-4-(3-furanyl)-5-{4-(methylsulfonyl)phenyI}-3(2/y)-fu^^ 

2,2-Dimethyl-4-{5<3-fluorofuranyl)}-5-{4Kmethylsulfonyl)phenyl}-3(2//)-^ 

2,2-Dimethyl-4-{5-(2-fluorofuranyl)}-5-{4-(methylsulfonyl)phenyl}^ 

2,2-Dimethyl-4-{4-(2-fluorofuranyI)}-5-{4-(methylsulfonyl)phenyI}-3(2/^ 

2,2-Dimethyl-4-{4-(l-N-methylpyrazolyl)}-5-{4-(methyisulfonyl)phenyl^ 

furanone; 

2,2-Dimethyl-4-{4Kl-N-ethylpyrazolyI)}-5-{4-(methylsulfonyl)phenyl}-3(2/^ 
furanone; 

2,2-Dimethyl-5-{4-(melhylsulfonyl)phenyl}-4-(4-pyridyl)-3(2//)-furanone; 

2,2-Dimethyl-4-{3-(6-methoxypyridyl)}-5-{4-(methylsulfonyl)phenyl}-3(2//^^ 

furanone; 

2,2-DirnethyI-4-{4-(l-N-/5-o-propylpyrazolyl)}-5-{4-(methylsulfonyl)phenyl}-3(2^^ 
furanone; 

2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl}-4-(5-pyrimidinyl)-3(2//)-furanone; 

2,2-Dimethyl-4-{3-(6-methylpyridyl)}-5-{4-(methylsulfonyl)phenyl}-3(2//^ 

2,2-Dimethyl-4-{2-(5-formyl-4-methylthienyl)}-5-{4-(methylsul^ 

furanone; 

2,2-Dimethyl-442-{5-(l,3-dioxolan)-2-yl}thienyl]-5-{4-(methylsulfonyl)phenyl}- 
3(2//)-furanone; 

4- {2-(5-Broniothienyl)}-2,2-dirnethyl-5-{4-(methylsulfonyI)phenyl}-3(2//)-furanone; 
2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl}-4-(4-pyrazolyl)-3(2//)-furanone; 

5- {4-(Aminosulfonyl)phenyl}-2-ethyl-2-methyl-4-(2-pyridyl)-3(2//)-furanone; 
5-{4-(AminosuIfonyl)phenyl}-2-ethyl-2-methyl-4-(3-pyridyl)-3(2//)-furanone; 
5-{4-(Aminosulfonyl)phenyl}-2-ethyl-2-methyl-4-(4-pyridyl)-3(2//)-furanone; 
5-{4-(Aminosulfonyl)phenyl}-2-ethyl-2-niethy!-4-{4-(l-N-niethylpyrazolyl)}-3(2j^^ 
furanone; 

5- {4-(Aminosulfonyl)phenyl } -2-ethyl-4- {4-( 1 -N-ethylpyrazolyl)}-2-methyl-3(2//)- 
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furanone; 

5- {4-(Aminosulfonyl)phenyl } -2-ethy l-2-methyl-4- {4-( 1 -N-/^o-propy Ip 
3(2//)-furanone; 

5-{4-(AminosulfonyI)phenyl}-2-ethyl-2-methyl-4-(3-thienyl)-3(2//)-f^ 

5- {4-(Aminosulfonyl)phenyl } -2-ethyl-4- {4-(2-fluorothienyl) } -2-methy 1-3(2//)- 

furanone; 

5-{4-(Aminosulfonyl)phenyl}-2-ethyl-4-{5-(2-fluorothienyl)}-2-methylO(^ 
furanone; 

5- {4-(Aminosulfonyl)phenyl } -2-ethy 1-4- { 5-(3-fluorothienyl)} -2-methyl-3(2//)- 
furanone; 

5-{4-(AminosuIfonyl)phenyl}-2-ethyl-4-(2-furanyl)-2-methyl-3(2//)-furanone; 
5-{4-(Arninosulfonyl)phenyl}-2-ethyl-4-(3-furanyl)-2-rnethyl-3(2//)-furanone; 
5-{4-(Aminosulfonyl)phenyl}-2-ethyl-4-{5-(3-fluorofuranyl)}-2-methyl-3(2//^ 
furanone; 

5-{4-(Aminosulfonyl)phenyl}-2-ethyl-4-{4-(2-fluorofuranyl)}-2-methylO(2//)- 
ftiranone; 

5- {4-( Aminosulfonyl)pheny 1 } -2-ethyl-4- { 5 -(2-fluorofuranyl) } -2-methy 1-3 (2//)- 
furanone; 

2,2-Diethyl-5-{4-(methylsulfonyl)phenyl}-4-(3-thienyl)-3(2//)- furanone; 

2,2-Diethyl-5-{4-(methylsulfonyI)phenyl}-4-(2-thienyl)-3(2//)-furanone; 

2,2-Diethyl-5-{4-(methylsulfonyl)phenyl}-4-(2-pyridyl)-3(2//)-furanone; 

2,2-Diethyl-5-{4-(methylsuIfonyl)phenyl}-4-(4-pyridyl)-3(2//)-furanone; 

2,2-Diethyl-4-{4-(l-N-niethylpyrazolyl)}-5-{4-(methylsulfonyl)phenyl}-^ 

furanone; 

2-Ethyl-2-niethyl-5-{4-(rnethylsulfonyl)phenyl}-4-(3-pyridyl)-3(2//)-furanone; 

2-Ethyl-2-methyl-4-{4-(l-N-methylpyrazolyl)}-5-{4-(methylsulfonyl)phenyl}-3(2/^ 

furanone; 

2-Ethyl-2-niethyl-5-{4-(niethylsulfonyl)phenyl}-4-(4-pyra2olyl)-3(2//)-furanone; 

2-Ethyl-4-{4-(l-N-ethylpyrazolyl)}-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2/^^ 

furanone; 

2-Ethyl-2-rnethyl-5-'{4-(rnethylsulfonyl)phenyl}-4-{4-(l-N-/5o-propylpyrazolyl)}- 
3(2//)-furanone; 

2-Ethyl-2-methyl-4-{3-(6-methoxypyridyl)}-5-{4-(methylsulfonyl)phenYl}-3(2//)- 
furanone; 
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2-Ethyl-2-methyl-4- { 3-(6-methy Ipyridyl) } -5- {4-(methylsulfonyl)phenyl } -3(2//)- 
furanone; 

2-Ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-4-(3-thienyl)-3(2f/)-furano^^ 

2-Ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-4-{4-(2-fluorothienyl)}0(2//^^ 

furanone; 

2-Ethyl-4-(2-furanyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furan 
2-Ethyl-4-(3-furanyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-fu^ 
2-Ethyl-4-{5-(3-fluorofuranyl}-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
faranone; 

2-Ethyl-4-{5-(2-fluorofuranyl}-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2//)^ 
furanone; 

2-Ethyl-4- {4-(2-fluorofuranyl } -2-methyl- 5- { 4-(methy lsuIfonyl)pheny 1 } -3(2//)- 
furanone; 

4-(2-Benzo[b]thienyl)-2-ethyl-2-methyI-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

4-(2-Benzo[b]fiiranyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2//^^ 

2-Ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-4-(2-thienyl)-3(2//)-furanone; 

2-Ethyl-4-{5-(2-fluorothienyl)}-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2//)- 

furanone; 

4- {2-(5-Acetylthienyl)}-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
furanone; 

2-Ethyl-2-methyl-5-{4-(niethylsulfonyl)pheny]}-4-{2-(5-methylthienyl)}-3(2//^ 
furanone; 

2-Ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-4-{2-(3-methylthienyl)}-3(2//)^ 
furanone; 

5- {4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(2-ftiranyl)-3(2//)-furanone; 
5-{4-(Aminosulfonyl)pheny]}-2,2-dimethyl-4-(3-furanyl)-3(2//)-furanone; 
5-{4-(Aniinosulfonyl)phenyl}-2,2-dimethyl-4-{5-(3-fluorofuranyl)}-3(2//)-furanone; 
5- { 4-( Aminosulfony Ophenyl } -2,2-dimethyl-4- { 5-(2 -fluorofurany 1) } -3 (2//)-furanone ; 
5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-{4-(2-fluorofuranyl)}-3(2//)-furanone; 
5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(3-thienyl)-3(2//)-fiiranone; 
5-{4-(Aminosulfonyl)pheny!}-2,2-dimethyl-4-(2-thienyl)-3(2//)-furanone; 
5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-{4-(2-fluorothienyl)}-3(2//)-furanone; 
5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-{5-(2-fluorothienyl)}-3(2//)-furanone; 
5-{4-(Aminosulfonyl)phenyl}-2.2-dimethyl-4-{5-(3-fluorolhienyl}-3(2//)-furanone; 
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5-{4-(Aminosulfonyl)phenyl}-4-(2-benzo[b]thienyl)-2,2-dimethyl-3(2//)-fo 

5-{4-(Ammosulfonyl)phenyl}-4-(2-benzo[b]furanyl)- 2,2-dimethyl-3(2//)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2 dimethyl- 4-(2-naphthyl>3(2//)-furanone; 

5-{4-(AminosuIfonyl)phenyl}-2,2-dimethyl-4-(l-naphthyl)-3(2//)-fur^^ 

5-(4-(AminosulfonyI)phenyl}-2,2-dimethyl-4-(2-pyridyl)-3(2//)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(3-pyridyl)0(2//)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(4-pyridyl)-3(2//)-furanone; 

5-{4-(AminosulfonyI)phenyl}-2,2-dimethyl-4-{4-(l-N-methylpyrazolyl)}-3(2^^ 

furanone; 

5-{4-(AminosulfonyI)phenyl}-2,2-dimethyl-4-{4-(I-N-ethylpyrazoIyr)}-3(2//)- 
furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-{4-(l-N-/50-propylpyra2olyl^ 
furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(4-pyrazolyl)-3(2//)-furan 



The above used terms and abbreviations are illustrated in the following table. 



Term/Abbreviation 


Illustration 


Alkyl 


Linear or branched alkyl radical having 1-10 carbon atom(s). 


Haloalkyl 


Alkyl radical substituted with one or more halogen atoms. 
Examples are fluoromethyl (F-CH,-), 1-chloroethyl (CH.-CHCl-), 
trifluoromethyl (CF^-), and the like. 


Hydroxyalkyl 


Alkyl radical substituted with one or more hydroxyl radicals. 
Examples are hydroxymethyl (HO-CH,-), 2-hydroxyethyl (HO- 
CH.CH.-), and the like. 


Hydrido 


Single hydrogen atom. 


Halo 


Halogen atom such as fluorine, chlorine, bromine or iodine. 


Alkyloxy 


Alkyloxy radical with an alkyl radical having 1-10 carbon 
atom(s). Examples are methoxy, ethoxy, propoxy, /50-propoxy, t- 
butoxy, and the like. Alkyloxy is the same as "alkoxy". 


Lower 


Denoting an alkyl radical of 1 ~ 5 carbon atom(s), when used with 
alkyl, haloalkyl, hydroxyalkyl, N-alkylamino, N-acylamino and 
the like. For example, "lower haloalkyl" denotes "alkyl radical 
having 1 - 5 carbon atom(s) substituted with one or more halogen 
atom(s). 


Alkylthio 


Alkyl radical substituted with a sulfur aiom. Examples are 
methylthio (CH,-S-), ethylthio (CH,CH,-S-), and the like. 


Alkylsulfonyl 


"-SO2-" substituted with an alkyl radical. Examples are 
methylsulfonyl (CH3-SO,-). ethylsulfonyl (CH,CH.-SO.-). and the 
like. 
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Aminosulfonyl 


"-SO.-" substituted with an amino (-NH^) radical (NH.-SO,-)- 


(N-Alkylamino)- 
sulfonyl 


"-SO2-" substituted with an N-alkylamino radical. Examples are 
(N-methylamino)sulfonyl (CH.-NH-SO,-)- CN-ethylamino)- 
sulfonyk (CH.CH.-NH-SO^-)^ and the like. 


(N-Acylamino)- 
sulfonyl 


Aminosulfonyl radical substituted with an acyl group at the 
nitrogen atom. Examples are (N-acetylamino)sulfonyl [CH^CfO)- 
NH-SO,-], (N-propionylamino)sulfonyl [CH.CHXCOj-NH-SO.-], 
and the like. 


Haloalkoxy 


Alkoxy radical substituted with one or more halogen atom(s). 
Examples are fluoromethoxy (FCH.O-), 2-Chloroethoxy (CICH^- 
CH,-0-), trifluoromethoxy (CF^O-). and the like. 


Alkoxyalkyl 


Alkyl radical substituted with an alkoxy radical. Examples are 
methoxymethyl (CH3-O-CH2-), l-methoxy-n-propyl- [CH.-CH.- 
CH(OCH0-], and the like. 


Formyl 


"CHO-" radical. 


Acyl 


"-C(O)-" substituted with an alkyl radical. Examples are acetyl 
[CH,-C(0)-], propionyl [CH,CH.-C(0>L and the like. 


j 

N-Acylamino 


"-NH-^' substituted with an acyl radical. Examples are N- 
acetylammo [CH3C(0)-NH-], N-propionylammo [CH,CHX(0)- 
NH-], and the like. 


Alkylsulfinyl 

1 


''-S(0)-'' substituted with an alkyl radical. Examples are 
methylsulfinyl [CH3-S(0)-], ethylsulfinyl [CH,CH,S(0)-]. and the 
like. 


Methylenedioxy 


"-O-CH.-O-'' radical. 


N,N-dialkylamino 

i 


Amino radical substituted with two alkyl radicals. Examples are 
N,N-dimethylamino [(CH3),N-], N,N-methyl-ethylamino [CH3-N- 
CH.CH3-] , and the like. 



GENERAL SYNTHETIC PROCEDURES 



Most of the compounds of the present invention can be synthesized according 
5 to the following procedures of Schemes I - VIII, wherein substituents R, - R,9. X. Y, 
Z, and AR are as defined for Formula I, unless noted otherwise. Several compounds of 
this invention can be prepared by following procedures of Schemes I - VIII with minor 
modifications, such as used reagents, solvents, and change in the sequence of reactions. 
Some compounds in this invention were synthesized by following procedures which do 
10 not fall into the categories of Schemes I - VIII, and the synthetic details for those 
compounds are described in their individual preparation examples. 



15 



wo 00/61571 



45 



PCT/KROO/00339 



Scheme I 




Scheme I shows the six step procedures used to prepare 2,2-dialkyl-4-aryI-5- 
{4-(inethylsulfonyl)phenyl}-3(2//)-furanone (g) from commercially or easily available 
starting material l,l-dialkyl-2-propyn-l-ol (a). In step one, the lithium acetylenide of a, 
which is generated in situ at -78 °C by adding «-BuLi to the THF solution of the starting 
material a, is reacted with 4-(methylthio)benzaldehyde to afford the diol b. In step two, 
the benzylic hydroxyl group of b is oxidized to the corresponding carbonyl of c by 
using an oxidizing agent such as pyridinium dichromate, manganese dioxide, chromium 
trioxide, and the like. In step three, the acyclic ketone c is cyclized to give 3(2//)- 
furanone d by using diethylamine as a catalyst in alcoholic solvent [J. Chem. Soc. 3871 
(1958)]. In step four, the sulfide d is oxidized to the corresponding sulfone e by reacting 
with OXONE. In step five, halogenation of 5-aryl-2,2-dialkyl-3(2//)-furanone e is 
carried out to afford f by reacting e either with bromine in acetic acid or with iodine, in 
the presence of a catalytic amount of BTI [{bis(trifluoroacetoxy)iodo} benzene]. In step 
six, halide f is subjected to palladium(0)-mediated aromatic coupling to afford diaryl 
compound g, by using a proper aryl boronic acid [Suzuki Coupling: J. Org, Chem. 
5524 (1994)]. The order of the reactions in individual steps in all the reaction schemes 
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may be changed as long as the overall process can give the desired compound. For 
example, in Scheme I, the halogenation step five may be carried out first and then the 
oxidation step four is performed instead of carrying out oxidation step four and then the 
halogenation step five. 

5 

Scheme II 




Scheme II shows the four step procedures to prepare 4-aryl-5-{4- 
(aminosulfonyI)phenyl}-3(2//)-furanone (k) from the sulfide intermediate d synthesized 

10 in Scheme I. In step one, partial oxidation of the sulfide d to the sulfoxide h is achieved 
by "using w-chloroperbenzoic acid (w-CPBA), In step two, the sulfoxide h is subjected 
to halogenation reaction by using either bromine in acetic acid or iodine in the presence 
of a catalytic amount of BTI as in Scheme I to give halide i. In step three, the halide i is 
then transformed into sulfonamide group j by sequential treatments of i with 1) 

15 trifluoroacetic anhydride (TFAA), 2) triethylamine (TEA) in methanol, 3) chlorine in 
acetic acid, and then 4) ammonia water, according to the literature [J. Am. Chem. Soc. 
21, 3240 (1951)]. In step four, the sulfonamide j is coupled with a proper aromatic 
boronic acid in the presence of a palladium(O) catalyst (Suzuki coupling) to afford 4,5- 
diaryl-3(2//)-furanone k. 



20 
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Scheme III illustrates the three step procedures to synthesize 4,5-diaryl-3(2//)- 
furanone (o), wherein 5-{4-(methylsulfonyl)phenyl} group is substituted with "X". 
In step one, substituted thioanisole I is reacted with aromatic acetylchloride to afford the 
ketone m in the presence of aluminum chloride (Friedel-Craft acylation). In step two, 
the ketone m is subjected to "C-acylation" with a-bromoisobut>Tyl cyanide using 
sodium hydride as a base. The acylation further proceeds to give the intramolecular 
cyclization product n. In step three, the sulfide n is oxidized by using OXONE to yield 
the methylsulfone o. Thioanisole 1 can be replaced with an (alkylthio)benzene 
derivative to expand the scope of Scheme III to synthesize an alkylsulfone compound 
analogous to compound o. Furthermore the reaction sequence of Scheme III can be 
changed, where the oxidation of the methylthio group (step 3) is performed ahead of the 
reaction with a-bromoisobutyryl cyanide (step 2) to give the same target product o. 
Thus, several variations are possible with Scheme III to prepare compounds of this 
invention. 

Scheme IV 
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Scheme IV shows the two step procedures to synthesize sulfonamide q. In step 
one, the methylsulfide n is reacted with w-CPBA to obtain the sulfoxide p. In step two, 
the sulfoxide p is converted into the sulfonamide q by reacting p sequentially with 1) 
trifluoroacetic anhydride, 2) triethylamine in methanol, 3) chlorine in acetic acid, and 
5 then 4) ammonia water. 



Scheme V 



r 




Scheme V illustrates the one step procedure to prepare the thiocarbonyl 
10 compound s. In Scheme V, the 4,5-diaryl-3(2/i/)-furanone r is reacted with Lawesson's 
reagent to give the corresponding thiocarbonyl compound s. 



Scheme VI 




15 Scheme VI shows the two step procedures to synthesize N-alkylsulfonamide u 

from the sulfoxide p. In step one, the sulfoxide p is converted into the corresponding 
sulfonylchloride by reacting sequentially with 1) trifluoroacetic anhydride. 2) 
triethylamine in methanol, and then 3) chlorine in acetic acid. In step two, the reaction 
of the sulfonyl chloride t with alkylamine or ammonia yields the N-alkylsulfonamide u. 



20 
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Scheme VII illustrates the one step procedure to synthesize the N- 
acylsulfonamide v. The sulfonamide q is reacted with an alkanoic anhydride in 
tetrahydrofuran to give v. 

The reaction sequence of Scheme I can be modified to prepare 5-{4- 
(methylthio)phenyl}-3(2/y)-furanone x and 5-{4-(methylsulfinyl)phenyl}-3(2//)- 
furanone y, as described in the following Scheme VIII. 

Scheme VIII 



MeS 




MeS 




MeS 

Bro/AcOH, or 
IVcat. BTI 



AR-B(OH)2 




The following examples contain detailed descriptions of the preparation 
methods for compounds of Formula I - V. The detailed descriptions of these examples 
are presented illustrative purposes only and should not be interpreted as a restriction to 
the present invention. Most of these detailed descriptions fall within the scope, and 
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serve to exemplify, the above described GENERAL SYNTHETIC PROCEDURES 
which form a part of the invention. All the chromatographic separations in the presented 
examples were performed using silica gel unless noted otherwise. The abbreviations 
used in the following examples are defined as in the following table. 

5 



Abbreviation 


Denotation 


°C 


Degree in Celcious. 


mp 


Melting point. Uncorrected value. 


NMR 


Proton nuclear magnetic resonance. All the NMR spectra were 
taken with a 300 MHz NMR. The NMR solvent in this invention 
is CDCI3, unless noted otherwise. In presenting the NMR data of 
this invention, widely-accepted abbreviations were iised as 
follows: s for singlet, d for doublet, t for triplet, q for quartet, br 
s for broad singlet, and so on. 


IR 


Infrared spectroscopy. All the IR spectra were taken for the neat 
form on a KBr window and the unit is in cm*' unless noted 
otherwise. 


MS 


Mass spectroscopy. All the MS data are presented in the m/e 
unit. 


FAB 


Fast atom bombardment. 


EI 


Electron ionization. 


THF 


Tetrahydrofuran 


m 


Ion peak for molecular weight in the MS data. Thus (m + 1) 
corresponds to the peak of parent molecule with one proton. 



[Example 1] 




10 



2,2-Dimethyl-4-(4-methylphenyl)-5-{4-(methylsuIfonyl)phenyl}-3(2//)-furanone 
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Ste p 1 : Preparation of l-{4-(methy]thio)phenYl}-4-hvdroxv-4-methyi-2-pentyn-l>ol 



Ic^ll^^^^ Me 
OH 

To a stirred solution of 2-methyl-3-butyn-2-ol (416 mg) and dry THF (30 ml) 
under argon and at -78 °C, was added 1.6 M butyllithium in hexane (5 ml) dropwise 
over 10 minutes. 20 minutes later, /?-methylthiobenzaldehyde (0.5 ml) was added 
dropwise to the reaction solution. Then the reaction solution was allowed to warm up to 
the ambient temperature by removing the cold bath. After stirring the reaction mixture 
for 2 hours, the reaction solvent was removed in vacuo, which was followed by 
neutralization with dilute aqueous HCl solution. The reaction mixture was then 
extracted with dichloromethane (50 ml x 3), and the dichloromethane layer was washed 
with water (50 ml x 1). The dichlomethane layer was concentrated in vacuo and the 
resulting residue was subjected to column chromatographic separation (hexane/ethyl 
acetate = 1:1) to yield 724 mg of l-{4-(methylthio)phenyl}-4-hydroxy-4-methyl-2- 



pentyn-l-ol. NMR: 5 1 .54 (s, 6HX 2.36 (s, IH), 2.48 (s, 3H). 2.62 (d, IH), 5.43 (d, J - 
5.4 Hz, IH), 7.25 (d, J= 6.9 Hz, 2H), 7.43 (d, J - 6.9 Hz, 2H). 

Step 2: Preparation of 1 ••{(4-methylthio)phenyl}-4-hydroxy-4-methyl-2-pentyn-l-one 



To 724 mg of l-{4-(methylthio)phenyl}-4-hydroxy-4-methyl-2-pentyn-l-ol 
dissolved in 30 ml acetone, was slowly added dropwise 451 mg of chromium trioxide 
dissolved in 10 ml water and 0.25 ml concentrated sulfuric acid. After stirring the 
reaction solution overnight at the ambient temperature, the reaction solution was 
concentrated in vacuo. The resulting aqueous residue was extracted with 50 ml water 
and dichloromethane (50 ml x 3). The organic layer w^as concentrated in vacuo and the 
resulting residue was subjected to column chromatographic separation (hexane/ethyl 
acetate = 1:1) to yield 200 mg of l-{(4-methylthio)phenyl}-4-hydroxy-4-methyl-2- 
pentyn-l-one as a solid, mp: 102-103 ^C. NMR: 5 1.67 (s. 6H), 2.41 (s, IH). 2.54 (s. 
3H), 7.28 (d, J= 8.7 Hz, 2H), 8.02 (d,y- 8.7 Hz, 2H). IR (cm '): 3404, 1613, 1176, 747. 




Me 




O 
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Alternatively, 1 - { (4-methy lthio)phenyl } -4-hydroxy-4-inethyl-2-pentyn- 1 -one 
was prepared by using PDC (pyridinium dichromate) in place of chromium trioxide as 
follows: To a stirred suspension of l-{4-(methylthio)phenyl}-4-hydroxy-4-methyl-2- 
pentyn-l-ol (20 g) and celite (30 g) in 500 ml dichloromethane, was added PDC (40 g) 
portion-wise over 10 minutes. The reaction mixture was stirred for 12 hours at room 
temperature. The suspension was then filtered through Florisil pad (150 g) and the 
Florisil pad was washed with 500 ml methylene chloride. The filtrate was washed with 
dilute aqueous HCl (200 ml x 1) and the organic layer was concentrated m vacuo. 
The resulting residue was chromatographed as above to afford 12.3 g of l-{(4- 
methylthio)phenyl}-4-hydroxy-4-methyl-2-pentyn-l-one. 

Another variation of oxidation reaction to prepare 1 -{(4-methylthio)phenyl}-4- 
hydroxy-4-methyl-2-pentyn-l-one from l-{4-(methylthio)phenyl}-4-hydroxy-4-methyl- 
2-pentyn-l-ol was performed as follows: A suspension of l-{4-(methylthio)phenyl}-4- 
hydroxy-4-methyl-2-pentyn-l-ol (150 g) and activated manganese dioxide (200g) in 
methylene chloride (2 L) was stirred using an overhead stirrer for 20 hours at room 
temperature. Then the suspension was filtered through celite (300 g) and the filtrate was 
concentrated under reduced pressure. The resulting crude solid was recrystallized from 
ethylacetate/hexane to afford 120 g of l-{(4-methylthio)phenyl}-4-hydroxy-4-methy^2- 
pentyn-l -one. 

Step 3 : Preparation of 2,2-di methvl-5-{4-rmethvlthio^phenyl}-3r2//)-furanone 

MeS 




To a stirred solution of l-{(4-methy]thio)phenyl}-4-hydroxy-4-methyl-2- 
pentyn-l-one (120 mg) in 20 ml ethanoK was added dropwise diethylamine (0.08 ml) 
diluted in 7 ml ethanol over 5 minutes at room temperature. The reaction solution was 
stirred for another one hour and then the solvent was removed in vacuo. The resulting 
residue was diluted with 50 ml water and then extracted with dicloromethane (30 ml x 
3). The organic layer was concentrated in vacuo and the resulting residue was subjected 
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to column chromatographic separation (hexane/ethylacetate = 4:1) to give 90 mg of 2,2- 
dimethyl-5-{4-(methylthio)phenyl}-3(2//)-furanone as a solid, mp: 107-109 ''C. NMR: 
S L48 (s, 6HX 2.54 (s, 3H), 5.91 (s, IH), 7.30 (d,y= 8,4 Hz, 2H), 7.72 (d.J- 8.4 Hz. 
2H). IR (cm"'): 1676, 1579, 1485, 1376, 1174, 1095, 1050, 809. 

Step 4: Preparation of 4-bromo-2.2-dimethyl-5-{4-rmethv]thio;^phenyl}-3r2ffl-furanone 



MeS 




To a stirred solution of 2,2-dimethy^-5-{4-(methylthio)phenyl}-3(2/f)furanone 
10 (45 mg) in 20 ml carbon tetrachloride, were added acetic acid (0.5 ml) and bromine (0.1 
ml). The reaction solution was stirred at room temperature for one hour. Then the 
reaction was quenched by adding 20 ml of saturated aqueous sodium thiosulfate 
solution to the reaction solution. After removing the carbon tetrachloride in vacuo, the 
resulting aqueous layer was extracted with dichloromethane (50 ml x 3) and the organic 
15 layer was then washed with water (50 ml x 1). The organic layer was concentrated in 
vacuo and the resulting residue was chromatographed (hexane/ethylacetate = 2:1) to 
yield 69 mg of 4-bromo-2,2-dimethyl-5-{4-(methylthio)phenyl}-3(2//)-furanone as a 
solid. NMR: 5 1.52 (s, 6H), 2.55 (s, 3H), 7.33 (d, J= 9.3 Hz, 2H), 8.15 (d. J = 9.0 Hz, 
2H); IR (cm-^): 1704, 1594, 1574, 1486, 1348, 1184, 1069. 

20 

Step 5: Preparation of 4-bromo-2,2-dimethyl-5-{4-r4-methylsulfQnynphenyl}-3r2//)- 
fura n on e 
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42 mg of 4-bromo-2,2-dimethyl-5-{4-(methylthio)phenyl}-3(2//)-furanone was 
dissolved in 15 ml THF and 15 ml ethanol, to which was added 178 mg of OXONE. 
The mixture was stirred overnight at room temperature. Then the solvent was removed 
in vacuo. The resulting residue was extracted with 50 ml water and methylene chloride 

5 (50 ml X 3). The organic layer was concentrated under reduced pressure and the 
resulting residue was subjected to column chromatographic separation 
(hexane/ethylacetate = 2:1) to afford 45 mg of desired 4-bromo-2,2-dimethyl-5-{4- 
(methylsulfonyl)phenyl}-3(2//)-furanone as a solid, mp: 196-196.5 °C. NMR: 5 1.57 (s, 
6H), 3T1 (s, 3H), 8.11 (d, J = 8.7 Hz, 2H), 8.40 (d, J- 8,7 Hz, 2H). IR (cm"^): 2928, 

10 1703, 1559, 1270, 1148, 1076, 847. MS (EI ): 346 (w). 

S;tpp 6: Preparation of 2.2-dimethvl-4-r4-methylphenylV5-{4-rmethvlsulfonvnDhenvl}- 
3(2ffl-furanQne 

15 To a stirred solution of 4-bromo-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}- 

3(2//)-furanone (110 mg) and tetrakis(triphenylpalladium(0) (54 mg) in 30 ml benzene, 
were added 2 M aqueous sodium carbonate (0.22 ml) and 4-methyl-benzeneboronic 
acid (60 mg). The reaction solution was stirred at reflux for 24 hours. Then the solvent 
was evaporated off under reduced pressure. The resulting residue was extracted with 50 

20 ml water and dichloromethane (50 ml x 3). The organic layer was concentrated in vacuo 
and the resulting residue was separated by column chromatography (hexane/ethylacetate 
2:1) to give 76 mg of 2,2-dimethyl-4-(4-methylphenyl)-5-{4- 
(methylsulfonyl)phenyl}-3(2/f)-fLiranone as a solid, mp: 167-168 °C. NMR: 5 1.57 (s, 
6H), 2.38 (s, 3H), 3.07 (s, 3H), 7.17 (m, 4H), 7.89 (m, 4H). IR (cm"'): 1707, 1660, 1531, 

25 1289, 1230. MS (EI): 356 (m). 



[Example 2] 
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4-(3-Chloro-4-fluorophenj I)-2,2-dimethyI-5-{4-(methylsulfonyl)phenyl}- 

3(2//)-furanone 

5 To a stirred solution of 4-bromo-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}- 

3(2//)-furanone (112 mg) and tetrakis(triphenylphosphine)palladium(0) (54 mg) in 7 ml 
benzene and 1 ml ethanoL were added 2 M aqueous sodium carbonate (0.22 ml) and (3- 
chloro-4-fluorophenyl)boronic acid (82 mg). The reaction solution was kept at reflux 
for 24 hours. Then the solvent was evaporated off under reduced pressure. The resulting 

10 residue was extracted with 50 ml water and dichloromethane (50 ml x 3). The organic 
layer was concentrated in vacuo and the resulting residue was separated by column 
chromatography (hexane/ethylacetate) to yield 32 mg of 4-(3-chloro-4-fluorophenyl)- 
2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone as a solid, mp: 162-164 °C. 
NMR: 6 1.58 (s, 6H), 3.09 (s, 3H), 7.13 (m, 2H), 7.40 (d, J= 6.6 Hz, IH), 7.83 (d, J - 

15 8.1 Hz, 2H), 7.97 (d, J = 8.1 Hz, 2H). IR (cm*'): 2930, 1700, 1587, 1503, 1404. 1317, 
1150, 1068, 913, 771, 744. 



[Example 3] 




20 

2,2-Diinethyl-4-(4-methoxyphenyl)-5-{4-(methylsuifonyl)phenyl}-3(2//)-furanone 

To a stirred solution of 4-bromo-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}- 
3(2//)-furanone (220 mg), 1 ,3-bis(diphenylphosphino)propane (24 mg) and 
25 palladium(II) acetate (6.1 mg) in 30 ml benzene, were added 2 M aqueous sodium 
carbonate (0.22 ml) and 4-methoxybenzeneboronic acid (90 mg). The reaction solution 
was kept at reflux for 24 hours. Then the solvent was removed under reduced pressure. 
The resulting residue was purified by a procedure similar to the purification method in 
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Example 2 to yield 55 mg of 2,2-dimethyl-4-(4-methoxyphenyl)-5-{4- 
(methylsulfonyl)phenyl}-3(2//)-fiiranone as a solid. NMR: 5 1.56 (s, 6H), 3.07 (s, 3H), 
3.83 (s, 3H), 6.92 (d, 7 = 8.7 Hz, 2H), 7.23 (d, J = 9.0 Hz, 2H), 7.89 (dd, J= 8.7, 8.7 Hz, 
4H). IR(cm-'): 2925, 1697, 1592, 1149, 1031,912,745. 

5 

[Example 4] 




2,2-Dimethyl-4-(3-fluorophenyI)-5-{4-(methylsulfonyl)phenyl}-3(2/0-f«»*anone 

10 

To a stirred solution of 4-bromo-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}- 
3(2//)-furanone (170 mg) in 30 ml toluene and 10 ml ethanol, were added 25 mg of 
tetrakis(triphenylphosphine)palladium(0), 10 ml of saturated aqueous sodium 
bicarbonate, and 100 mg of 3-fluorobenzeneboronic acid. The reaction solution was 

15 stirred at 90 ""C for 12 hours. Then the solvent was removed under reduced pressure. 
The resulting residue was extracted with water and dichloromethane. The organic layer 
was concentrated in vacuo and the resulting residue was separated by column 
chromatography (hexane/ethylacetate) to yield 120 mg of 2,2-dimethyl-4-(3- 
fluorophenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone as a solid, mp: 178-179 T. 

20 NMR: 5 1.58 (s, 6H), 3.08 (s, 3H), 7.05 (m, 3H), 7.33 (m, IH), 7.83 (d, J= 8.7 Hz, 2H), 
7.95 (d, J- 8.4 Hz, 2H). IR (cm"^): 3020, 1697, 1620, 1403, 1318, 1149, 958, 768. MS 
(FAB): 361 (/7?+ 1). 

Alternatively, the titled compound was prepared as described in the following 
25 procedure: 3.0 g of 2,2-dimethyl-4-(3-fluorophenyl)-5-{4-(methylthio)phenyl}-3(2/]0- 
furanone (Example 166) was dissolved in 50 ml THF, 50 ml methanol and 50 ml water 
along with 10 g of OXONE. The reaction mixture was stirred at room temperature for 2 
hours. Then the solution was concentrated in vacuo and the resulting aqueous solution 
was extracted with 150 ml methylene chloride. The organic layer was washed with brine 
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and then was dried over anhydrous magnesium sulfate. The magnesium sulfate was 
removed by filtration and the filtrate was concentrated in vacuo. The resulting residue 
was recrystallized fi-om methylene chloride/hexane to afford 3.3 g of 2,2-dimethy]-4-(3- 
fluorophenyl)-5-(4-(methylsulfonyl)phenyl}-3(2//)-furanone. 

Another variation to prepare 2,2-dimethyl-4-(3-fluorophenyl)-5-{4- 
(methylsulfonyl)phenyl}-3(2//)-furanone was performed starting from 2-(3- 
fluorophenyl)-l-{4-(methylsulfonyl)phenyl}-ethanone as follows: To a stirred solution 
of 2-(3-fluorophenyl)-]-(4-methylsulfonylphenyl)-ethanone (1 g) in 10 ml of THR was 
added 0.23 g of 95% sodium hydride at 0 °C. The reaction solution was stirred for 1 
hour at the same temperature. Then 0.64 g of a-bromo-isobutyric cyanide was added 
dropwise to the reaction mixture at 0 °C. The reaction mixture was stirred for another 7 
hours while being allowed to warm to room temperature. Then the reaction was 
quenched with 5 ml of water. The mixture was concentrated in vacuo, and w^as 
dissolved in 50 ml of water. The aqueous solution was extracted with ethylacetate (100 
ml). The organic layer was washed with brine, concentrated in vacuo. Then the resulting 
residue was purified by column chromatography (hexane/ethylacetate) to afford 0.75 g 
of 2,2-dimethyl-4-(3-fluorophenyl)-5-{4-(methylsulfony])phenyl}-3(2//)-fiiranone 



[Example 5] 




4-(3-acetylphenyl)-2,2-dimethyl"5-{4-(inethyIsuIfonyl)phenyl}-3(2fl)"furanone 

To a stirred solution of 4-bromo-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}- 
3(2/y)-furanone (170 mg) in 30 ml toluene and 10 ml ethanol, were added 25 mg of 
tetrakis(triphenylphosphine)palladium(0), 10 ml of saturated aqueous sodium carbonate, 
and 130 mg of 3-acetylbenzeneboronic acid. The reaction solution was stirred at 90 T 
for 12 hours. Then the solvent was removed under reduced pressure. The resulting 
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residue was extracted with water and dichloromethane. The organic layer was 
concentrated in vacuo and the resulting residue was separated by column 
chromatography (hexane/ethylacetate = 2:1) to afford 100 mg of 4-(3-acetylphenyl)-2,2- 
dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2/f)-furanone as a solid, mp: 189-190 ^C. 
5 NMR: 5 1.60 (s, 6H), 2.59 (s, 3H), 3.07 (s, 3H), 7.48 (m, 2H), 7.82 (d, J= 8.7 Hz, 2H), 
7.90 (m, 2H), 7,94 (d,J= 8.4 Hz, 2H). IR (cm"'): 1690, 1620, 1589, 1149, 958,770. 

[Example 6] 




2^2-Dimethyl-5-{4-(methyIsulfonyI)phenyl}-4-(3-nitrophenyl)-3(2//)-furanone 

To a stirred solution of 4-bromo-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}- 
3(2//)-furanone (170 mg) in 30 ml toluene and 10 ml ethanol, were added 25 mg of 

15 tetrakis(triphenylphosphine)palladium(0), 10 ml of saturated aqueous sodium carbonate, 
and 120 mg of 3-nitrobenzeneboronic acid. The reaction solution was stirred at 90 °C 
for 12 hours. Then the solvent was removed under reduced pressure. The resulting 
residue was extracted with water and dichloromethane (50 ml x 3). The organic layer 
was concentrated in vacuo and the resulting residue was separated by column 

20 chromatography (hexane/ethylacetate) to afford 100 mg of 2,2-dimethyl-5-{4- 
(methylsulfonyl)phenyl}-4-(3-nitrophenyl)-3(2//)-furanone as a solid, mp: 158-159 °C. 
NMR: 5 1-61 (s, 6H), 3.09 (s, 3H), 7.57 (t, J= 7.8 Hz, IH), 7.64 (m, IH), 7,81 (d, J = 
9.0 Hz, 2H), 7.98 (d, J - 8.7 Hz, 2H), 8.19 (m, 2H), IR (cm"'): 2982, 1697, 1529, 1403, 
1349, 1150,959, 770. 

25 
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[Example 7) 



Me' 




pCF3 



5 



2,2-Diinethyl-5-{4-(methyIsulfonyI)phenyl}-4-{4-(trifluoromethoxy)phenyl}- 

3(2//)-furanone 



To a stirred solution of 4-bromo-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}- 
3(2//)-furanone (150 mg) in 15 ml toluene and 5 ml ethanol, were added 30 mg of 
tetrakis(triphenylphosphine)palladium(0), 5 ml of saturated aqueous sodium carbonate, 
10 and 100 mg of 4-(trifluoromethoxy)benzeneboronic acid. The reaction solution was 
stirred at 90 °C for 24 hours. Then the solvent was removed under reduced pressure. The 
resulting residue was extracted with water and dichloromethane. The organic layer was 
concentrated in vacuo and the resulting residue was separated by column 
chromatography (hexane/ethylacetate) to yield 60 mg of 2,2-dimethyl-5-{4- 



1 5 (methy Isulfony Ophenyl } -4- {4-(trifluoromethoxy)phenyl } -3(2//)-furanone as a solid . 
mp: 118-120 °C. NMR: 5 1.58 (s, 6H), 3.08 (s, 3H), 7.20-7.26 (m, 2H), 7.31-7.34 (m, 
2H), 7.82-7.85 (m, 2H), 7.95-7.98 (m, 2H). IR (cm"'): 2931, 1698, 1510, 1387. 1258, 
1150, 960, 846, 770. 



20 



[Example 8] 



Me 




2,2-Dimethyl-4-(3,4-methyIenedioxyphenyl)-5-{4-(methylsulfonyl)phenyl}- 

3(2//)-furanone 
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To a stirred solution of 4-bromo-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}- 
3(2//)-furanone (200 mg) in 30 ml toluene and 10 ml ethanol, were added 25 mg of 
tetrakis(triphenylphosphine)palladium(0), 10 ml of saturated aqueous sodium carbonate, 
and 150 mg of (3,4-methylenedioxy)benzeneboronic acid. The reaction solution was 
5 stirred at 90 °C for 12 hours. Then the solvent was removed under reduced pressure. 
The resulting residue was extracted with water and dichloromethane. The organic layer 
was concentrated in vacuo and the resulting residue was separated by column 
chromatography (hexane/ethylacetate) to yield 100 mg of 2,2-dimethy]-4-(3,4- 
methylenedioxyphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2/y)-furanone as a solid, mp: 
10 178-179 NMR: 5 1.60 (s, 6H), 3.07 (s, 3H), 5.99 (s, 2H), 6.74 (m, 2H), 6.84 (d, J = 
8.7 Hz, IH), 7.87 (d, J = 8.7 Hz, 2H), 7.94 (d, J= 8.7 Hz. 2H). IR (cm"'): 1697, 1503. 
1404, 1245, 1148,959, 770. 



[Example 9] 




15 

2,2-Dimethyl-4-{4-(3-fluoro-4-phenyl)phenyI}-5-{4-(inethylsulfonyl)phenyl}- 

3(2//)-furanone 

200 mg of 4-bromo-2,2-dimethyl-5- {4-(methylsulfonyl)phenyl } -3 (2//)- 
20 furanone was coupled with 170 mg of {(3-fluoro-4-phenyl)benzene}boronic acid by a 
procedure similar to the synthetic procedure in Example 2 to yield 110 mg of 2,2- 
dimethyl-4-{(3-fluoro-4-phenyl)phenyl}-5-{4-(methyIsulfonyl)-phenyl}-3(2//)- 
furanone as a solid, mp: 163-164 °C. NMR: 5 1.60 (s, 6H), 3.09 (s, 3H), 7.13 (m, 2H), 
7.41 (m, 2H), 7.45 (m, 2H), 7.57 (m, 2H), 7.91 (d, J= 8.7 Hz, 2H), 7.98 (d, J= 8.7 Hz, 
25 2H). IR(cm''): 3020, 1698, 1621, 1402, 1319, 1258, 1148,957,770. 
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[Example 10] 




4-(4-Acetylphenyl)-2,2-dimethyl-5-{4-(methyIsulfonyI)phenyI}-3(2//)-furanone 

200 mg of 4-bromo-2,2-dimethyl-5- {4-(methylsulfonyl)phenyl } -3(2H)- 
furanone (200 mg) was coupled with 104 mg of (4-acetylbenzene)boronic acid 
according to a procedure similar to the synthetic procedure in Example 2 to yield 55 mg 
of 4-(4-acetylphenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone as a 
solid, mp: 164-167 °C. NMR: 5 1.60 (s, 6HX 2.32 (s, 3H\ 3.08 (s, 3H), 7.39-7.42 (m, 
2H), 7.81-7.84 (m, 2H), 7.94-7.98 (m, 4H). IR (cm"'): 1696, 1685, 1618, 1386, 1318, 
1150, 960, 770. 



[Example 11] 




4-(3,5-DifluorophenyI)-2,2-dimethyl-5-{4-(methylsulfonyI)phenyl}- 

3(2//)-furanone 

To a stirred solution of 4-bromo-2,2-dimethyl-5-{4-(methylsulfonyl)phenyI}- 
3(2//)-furanone (300 mg) in 30 ml toluene and 10 ml ethanol, were added 25 mg of 
tetrakis(triphenylphosphine)palladium(0), 10 ml of aqueous 2M sodium carbonate, and 
200 mg of (3,5-difIuorobenzene)boronic acid. The reaction solution was stirred at 90 °C 
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for 12 hours. Then the solvent was removed under reduced pressure. The resuhing 
residue was extracted with water and dichloromethane. The organic layer was 
concentrated in vacuo and the resulting residue was separated by column 
chromatography (hexane/ethylacetate) to give 200 mg of 4-(3,5-difluorophenyl)-2.2- 
dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2/f)-furanone as a solid, mp: 141-142 °C. 
NMR: 5 L60 (s, 6H), 3.08 (s, 3H), 3.95 (s, 3H), 6.92 (m, 3H), 7.88 (d, J- 8.7 Hz, 2H), 
7.93 (d,J=8.7H2, 2H). IR (cm *): 1695, 1611, 1516, 1316, 1270, 1123, 1023,858, 769. 
MS (FAB): 379 (m+ 1). 

Alternatively, 18 g of 4-(3,5-difluorophenyl)-2,2-dimethyl-5-{4-(methylthio)- 
phenyl}-3(2//)-furanone (Example 173) was reacted with 45 g of OXONE in 300 ml 
THF, 300 ml ethanol and 300 ml water according to a procedure similar to the 
alternative procedure of Example 4 to afford 19.5 g of 4-(3,5-difluorophenyl)-2,2- 
dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2/f)-furanone. 



[Example 12] 




2,2-Dimethyl-4-(3,5-dimethyI-4-methoxyphenyl)-5-{4-(methylsulfonyl)phenyl}- 

3{2H)-f\ir^none 

300 mg of 4-bromo-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
furanone was coupled with 250 mg of (3,5-dimethyl-4-methoxybenzene)boronic acid 
according to a procedure similar to the procedure in Example 2 to give 60 mg of 2,2- 
dimethyl-4-(3,5-dimethyl-4-methoxyphenyl)-5-{4-(methyIsulfonyl)phenyl}-3(2//)- 
furanone as a solid, mp: 130-131 °C. NMR: 5 1.56 (s, 6H), 2.26 (s, 6H), 3.07 (s, 3H), 
3.75 (s, 3H), 6.91 (s, 2H), 7.87 (d, J= 8.7 Hz, 2H), 7.92 (d, J = 8.7 Hz, 2H). IR (cm''): 
2929, 1697, 1591, 1399, 1319, 1149, 1135, 771. 
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[Example 13] 




2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl}-4-(l-naphthyI)- 3(2//)-furanone 

5 200 mg of 4-bromo-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)- 

fliranone was coupled with 114 mg of naphthalene- 1-boronic acid by a procedure 
similar to the procedure employed for Example 2 to afford 2,2-dimethyl-5-{4- 
(methylsuifonyl)phenyl}-4-(l-naphthyl)-3(2//)-furanone as a solid, mp: 194-195 °C. 
NMR: 6 1.67 (s, 3H), 1.71 (s, 3H), 2.97 (s, 3H), 7.33-7.43 (m, 2H), 7.48-7.60 (m, 2H), 
10 7.51-7.52 (m, IH), 7.66-7.69 (m, 2H), 7.76-7.78 (m, 2H), 7.90-7.94 (m, 2H). IR (cm''): 
1698, 1404, 1318, 1149, 1092, 772. 



[Example 14] 




15 2,2-Dimethyl-5-{4-(methylsulfonyI)phenyl}-4-{3-(trifluoromethyl)phenyl)- 

3(2//)-furanone 

200 mg of 4-bromo-2,2-dimethyI-5- {4-(methy Isulfony Ophenyl } -3(2 H)- 
furanone was coupled with 150 mg of (3-trifluoromethylbenzene)boronic acid by a 
20 procedure similar to the synthetic procedure in Example 2 to afford 100 mg of 2,2- 
dimethyl-5-{4-(methylsulfonyl)phenyl}-4-(3-trifluoromethylphenyl)-3(2//)-furanone as 
a solid, mp: 115-116 °C. NMR: 5 1.60 (s, 6H), 3.08 (s, 3H), 7.49 (m, 2H), 7.60 (m, 2H). 
7.82 (d,y= 8.7 Hz, 2H), 7,96 (d, J = 9.0 Hz, 2H). IR (cm''): 1697, 1624, 1385, 1327, 
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1 1 24, 959, 770. MS (FAB): 4 1 1 (w + 1 ). 

Alternatively, 1.5 g of 2,2-dimethyl-5-{4-(niethylthio)phenyl}-4-{3- 
(trifluoromethyl)phenyl}-3(2//)-furanone (Example 169) was reacted with 4.5 g of 
5 OXONE in 50 ml THF, 50 ml ethanol and 50 ml water by following a procedure 
employed for the alternative synthesis of Example 4 to afford 1.28 g of the titled 
compound. 

[Example 15] 

10 • 




4-(2-Benzo[blthienyl)-2,2-dimethyl-5-{4-(methyIsulfonyl)phenyl}- 

3 (2/r)'f " '"2 o n e 

1 5 200 mg of 4-bromo-2,2-dimethy 1-5 - { 4-(methy Isulfony l)pheny 1 } -3(2//)- 

furanone was coupled with 125 mg of (2-benzo[b]thienyl)boronic acid according to a 
procedure similar to the procedure in Example 2 to afford 60 mg of 4-(2- 
benzo[b]thienyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone as a solid, 
mp: 204-206 °C. NMR: 6 1.61 (s, 6H), 3.11 (s, 3H), 7.32-'7.43 (m, 4H). 7.5K7.53 (m, 

20 IH), 7.74'-7.84(m,2H), 8.01 (s, 2H). IR (cm"'): 1702, 1620, 1382, 1147,957,750. 



[Example 16] 
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4-(2-Benzo[b]furanyI)-2,2-dimethyI-5-{4-(methylsulfonyI)phenyl}-3(2//)-furanone 

200 mg of 4-bromo-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
furanone was reacted with 107 mg of (2-ben2o[b]furan)boronic acid by following a 
5 procedure similar to the synthetic procedure in Example 2 to afford 15 mg of 4-{2- 
benzo[b]furanyl)-2,2-dimethyI-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone as a solid, 
mp: 140-141 °C. NMR: 5 1.60 (s, 6H), 3.13 (s, 3H), 7.22-7.35 (m, 4H), 7.60-7.63 (m, 
IH), 8.06(m,4H). IR (cm"^): 1703, 1538, 1406, 1317, 1149, 958,752. 

10 [Example 17] 




2,2-Dimethyl-5-{4-(methyIsulfonyl)phenyl}-4-(3-thienyI)- 3(2//)-furanone 

15 200 mg of 4-bromo-2,2-dimethyl-5-{4-(methylsulfonyI)phenyl}-3{2//)- 

fiiranone was coupled with 100 mg of thiophene-3-boronic acid according to a 
procedure similar to the synthetic procedure in Example 2 to yield 10 mg of 2.2- 
dimethyl-5-{4-(methylsuIfonyl)phenyI}-4-(3-thienyl)-3(2//)-furanone as a solid. NMR: 
6 1.56 (s, 6H), 3.09 (s, 3H), 6.92-6.93 (m, IH), 7.32-7.35 (m, IH), 7.51-7.52 (m, IH), 

20 7.90-7.93 (m, 2H), 7.97-8.00 (m, 2H). 



[Example 18] 
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2,2-DiiTiethyl-4-(2-furanyl)-5-{4-(methylsuIfonyl)phenyl}-3(2//)-furanone 

Step 1 : Preparation of 2.2-dimethyl-4-iodo-5- {4-(;methylsulfonynphenyl } '3(2H)' 

5 furanone 




25 g of 2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone, which 
was prepared by the OXONE oxidation of 2,2-dimethyl-5-{4-(methylthio)phenyl}- 

10 3(2//)-furanone by a procedure similar to Step 5 of Example 1, was dissolved in 400 ml 
carbon tetrachloride and 100 ml chloroform, to which were added 25 g of 
[bis(trifluoroacetoxyl)iodo]benzene [BTI] and 15 g of iodine. The mixture was stirred 
for 3 hours at room temperature and then the reaction was quenched by adding saturated 
aqueous sodium thiosulfate until the characteristic color of iodine disappeared. The 

15 solution was extracted with chloroform (500 ml x 3) and the organic layer was 
concentrated in vacuo. The resulting residue was recrystallized from hexane and 
ethylacetate to yield 35 g of 2,2-dimethyl-4-iodo-5-{4-(methylsulfonyl)phenyI}-3(2//)- 
ftiranone. mp: 184-185 "C. NMR: 5 1.55 (s, 6H), 3.12 (s, 3H), 8.12 (d,J= 8,7 Hz, 2H), 
8.40(d, J=8.7Hz, 2H). 

20 

Step 2: Preparation of 2.2-dimethvl-4-r2-furanvn-5>M-(methvlsulfonvnphenvll-3r2//)- 
furanong 

25 250 mg of 2,2-dimethyl-4-iodo-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone 

was 86 mg of furan-2-boronic acid by a procedure similar to the procedure in Example 
2 to afford 47 mg of 2,2-dimethyl-4-(2-furanyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
fliranone as a soHd. NMR: 5 1.56 (s, 6H), 3.11 (s, 3H), 6.51 (m, IH), 6.89 (d, y= 3.6 
Hz, IH), 7.37 (d, J - 3.6 Hz, IH), 7.97 (m, 4H). IR (cm"'): 2989, 1703, 1409, 1317, 
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2989, 1703, 1409, 1317, 1148, 959, 771. 



[Example 19] 



Me- 




Me 



Me 



N 



5 



2,2-Diinethyl-5-{4-(methyIsuIfonyl)phenyl}-4-(3-pyridyl)- 3(2//)-furanone 

To a stirred solution of 4-bromo-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}- 
3(2//)-furanone (200 mg) in 15 mi toluene and 5 ml ethanol, were added 27 mg of 

10 tris(dibenzylidenacetone)dipaHadium(0)-chloroform adduct, 17 mg of triphenyl 
phosphine, 5 ml of aqueous 2M sodium carbonate, and lithium 3-trimethylpyridinium 
boronate (200 mg). The reaction solution was stirred at 90-100 °C for 24 hours. Then 
the solvent was removed in vacuo. The resulting residue was extracted with water and 
dichloromethane (100 ml x 3). The organic layer was concentrated in vacuo and the 

15 resulting residue was separated by column chromatography (hexane/ethylacetate) to 
afford 110 mg of 2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-4-(3-pyridyl)-3(2//)- 
furanone as a solid, mp: 164-166 °C. NMR: 5 1.60 (s, 6H), 3.09 (s, 3H), 738-7.42 (m, 
IH), 7.76-7.79 (m, IH), 7.80-7.83 (m, 2H), 7.96-7.99 (m, 2H), 8.42-8.49 (m, IH), 8.56- 
8.61 (m, IH). IR(cm-'): 1698, 1386, 1316, 1149, 1061,961,772. 



20 



[Example 20] 



Me 




Me Me 



N 
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2,2-Dimethyl-4-{4-(l-7V-methylpyrazolyl)}-5-{4-(methylsuIfonyl)phenyl}- 

3(2i/)-furanone 

To a stirred solution of 2,2-dimethyl-4-iodo-5-{4-(methylsulfonyl)phenyl}- 
5 3(2//)-furanone (445 mg) in 50 ml toluene and 15 ml ethanol, were added 25 mg of 
tetrakis(triphenylphosphine)paIladium(0), 15 ml of aqueous 2M sodium carbonate, and 
547 mg of {4-(l-A^-methylpyrazolyl)}-trimethylboronate lithium salt. The reaction 
solution was stirred at 90 °C for 12 hours. Then the solvent was removed in vacuo. 
The resulting residue was extracted with water and dichloromethane (50 ml x 3). The 

10 organic layer was concentrated in vacuo and the resulting residue was separated by 
column chromatography (hexane/ethylacetate) to give 290 mg of 2,2-dimethyl-4-{4-(l - 
A^-methylpyrazoly 1) } -5- {4-(methylsulfonyl)phenyl } -3(2//)-furanone as a solid, mp : 
114-115 °C. NMR: 5 1.54 (s, 6H), 3.10 (s, 3H), 3.94 (s, 3H), 7.34 (s, IH), 7.34 (s, IH), 
7.99-8.06 (m, 4H). IR (cm''): 2930, 1700, 1538, 1314, 1148, 884, 771. MS(FAB): 

15 347(w+l) 

[Example 21] 

Me02S 



20 




2,2-Diniethyl-5-{4-(methyIsulfonyl)phenyl}-4-(4-pyrazolyI)-3(2//)-furanone 

Step 1; Prep^^tion of 4-bromo-l-A^-tritylpyr&?ole 



A mixture of 0.5 g of 4-bromopyrazole and 1 .43 g of tritylchloride in 30 ml of 
pyridine was stirred at reflux for 18 hours. The pyridine was removed in vacuo and the 
25 resulting residue was purified by silica column chromatography (ethylacetate/hexane = 
1 : 1) to yield 1 .32 g of 4-bromo-l-A^-tritylpyrazole. 



Step 2: Preparation of {4-(;i -A^-tritylpvrazole^}-trimethylborQnate lithium salt 
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To a stirred solution of the 4-bromo-l-A^-tritylpyra2ole in 30 ml dry THF at -78 
°C, was added dropwise 1.4 ml of 2 M butyllithium in hexane. Then the reaction 
mixture was stirred for 30 minutes, followed by the addition of 0.76 ml of 
triisopropylborate. The reaction mixture was stirred for another hour. Then the reaction 
5 was stopped by adding 20 ml methanol. The solvent was removed in vacuo, and the 
resulting salt was used in the next step without further purification. 

Step 3: PreparatiQn qL 2.2-dimethyl-5-{4-rmethylsulfonynphenyl}-4-{4-ri-7V- 

trity Ipyrazole'^ } -3 (;2//;^-furanone 

10 

To 300 mg of 2,2-dimethyl-4-iodo-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
furanone in 50 ml toluene and 15 ml ethanol, were added 25 mg of 
tetrakis(triphenylphosphine)palladium(0), 15 ml 2M aqueous sodium carbonate, and 
480 mg of the crude {4-(l-7V-tritylpyrazolyl)}-trimethylboronate lithium salt from the 
15 previous step. The reaction mixture was stirred at 90 for 12 hours. The reaction 
mixture was purified by a procedure similar to the purification procedure in Example 2 
to yield 120 mg of 2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-4-{4-(l-A^- 
tritylpyrazole)}-3(2//)-furanone. 

20 Step 4: Preparation of 2.2-dimethvl-5-l4-(methylsulfonynphenvn-4-r4-pvrazolvn- 
M 2 H)' furanone 

1 20 mg of 2,2-dimethyl-5- {4-(methylsulfonyl)phenyl } -4- {4-( 1 -A^- 
tritylpyrazolyl)}-3(2//)-furanone was stirred in 23 ml methanol for 3 hours in the 

25 presence of 36 mg of p-toluenesulfonic acid. Then the methanol was removed under 
reduced pressure and the resulting residue was diluted with 30 ml water. The aqueous 
layer was extracted with dichloromethane (30 ml x 3). The organic layer was then 
concentrated in vacuo and the resulting residue was purified by column chromatography 
(hexane/ethylacetate = 1:4) to afford 60 mg of 2,2-dimethyl-5-{4-(methylsulfonyl)- 

30 phenyl}-4-(4-pyrazolyl)-3(2//)-furanone. NMR: 5 1.56 (s, 6H), 3.11 (s, 3H), 7.88 (s, 
2H), 8.05 (m, 5H). IR (cm"'): 3325, 1702, 1408, 1316, 1148,913. 
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[Example 22] 




5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(4-fluorophenyI)-3(2/0-furanone 

5 Step 1 : Preparation of 2.2-dimethvl-5-(4-rmethvlsulfin yl>pheny]}-3r2ffl-fliranon^ 




To a stirred solution of 2,2-diniethyl-5-{4-(methylthio)phenyl}-3(2//)-furanone 
(10 g) in 200 ml dichloromethane at 0 °C, was added slowly dropwise 4.8 g of m- 

10 chloroperoxybenzoic acid (w-CPBA) dissolved in 50 ml dichloromethane. After the 
reaction mixture was stirred at 0 °C for another two hours, the reaction solution was 
concentrated in vacuo. The resulting residue was extracted with water and 
dichloromethane (50 ml x 3), followed by washing with aqueous sodium carbonate. The 
organic layer was concentrated and the crude product was purified by column 

15 chromatography (hexane/ethylacetate) to obtain 7.5 g of 2,2-dimethyl-5-{4- 
(methylsulfmyl)phenyl}-3(2//)-furanone as a solid, mp: 108-109 °C. NMR: 6 1.51 (s. 
6H), 2.78 (s, 3H), 6.06 (s, IH), 7.78 (d, 7 = 8.4 Hz, 2H), 8.02 (d, J = 8.4 Hz, 2H). IR 
(cm-'): 2925, 1697, 1603, 1558, 1173, 1087, 1049. 



20 Stgp 2j Preparation of 2.2-dimethyl-4-iodo-5-{4-(methy l$ulf myl) ph g n yl}- 3(2 / /)- 

furanone 
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P 



Me-S 




Me' 



Me 



O 



To a stirred solution of 6 g of 2,2-dimethyl-5-{4-(methylsulfinyl)phenyl}- 
3(2//)-furanone in 200 ml carbon tetrachloride and 100 ml chloroform, were added 5.15 
g of [bis(trifluoroacetoxy)iodo]ben2ene (BTI) and 6.5 g of iodine. The reaction solution 
5 was stirred at room temperature. After 4 hours, the reaction was quenched by adding 
saturated aqueous sodium thiosulfate until the characteristic color of iodine disappeared. 
The quenched solution was extracted with water and dichloromethane (100 ml x 3). The 
organic layer was concentrated in vacuo and the resulting crude product was 
recrystallized from hexane/ethylacetate to yield 4.5 g of 2,2-dimethyl-4-iodo-5-{4- 
10 (methylsulfinyl)phenyl}-3(2//)-furanone. NMR: 5 1.53 (s, 6H), 2.79 (s, 3H), 7,81 (d, J 
= 8.1 Hz, 2H), 8.38 id,J=SA Hz, 2H). IR (cm*'): 2975, 2929, 1699, 1595, 1404, 1319, 
1150,969,766, 552. 

Step 1 Preparation of 5-l4-raminosulfonvl)phenvl}-2.2-dimethyl-4-iodo-3r2//)- 

15 furanone 



1.11 g of 2,2-dimethyl-4-iodo-5-{4-(methyIsulfinyl)phenyl}-3(2//)-furanone" 
was reacted with 30 ml trifluoroacetic anhydride (TFAA) for 2 hours at 0 ''C. After the 
volatile solvent was removed in vacuo, the resulting residue was dissolved in 50 ml of 
20 1:1 methanol/triethylamine. The solvent was removed again in vacuo. Then the 
resulting residue was dissolved in 30 ml carbon tetrachloride, to which was added 
slowly 40 ml acetic acid saturated with chlorine at 0 °C. After stirring the reaction 
solution at 0 °C for 20 minutes, the reaction solvent and the unreacted chlorine were 



H2N 




O 
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removed in vacuo. The resulting residue was dissolved in 30 ml toluene and the toluene 
was removed again under reduced pressure. The resulting residue was reacted with 3 ml 
ammonia water in 40 ml THF at 0 °C for 30 minutes. The reaction solution was 
concentrated in vacuo and the resulting residue was diluted with 30 ml water. The 
5 aqueous solution was then extracted with dichloromethane (30 ml x 3). The organic 
layer was concentrated under reduced pressure and was purified by column 
chromatography (hexane/ethylacetate = 3:2) to obtain 450 mg of 5-{4-(aminosulfonyl)- 
phenyl}-2,2-dimethyl-4-iodo-3(2//)-furanone as a solid, mp: 179-180 X, NMR: 5 1.50 
(s, 6H), 5.63 (br. s, 2H), 8.05 (dd, J = 9.0, 1 .5 Hz, 2H), 8.29 (dd, J - 9.0, 5.7 Hz, 2H). 
10 IR(cm-'): 3367,3261,2985, 1684, 1582, 1405, 1188, 913. MS (FAB): 393 {m + 1). 

Step 4: Preparation of 5-{4-raminosulfonynphenyl}-2.2-dimethyl-4-r4-fluorophenyn- 
3r2;T^-furanone 

15 To stirred solution of 100 mg of 5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl-4- 

iodo-3(2//)-furanone dissolved in 15 ml toluene and 5 ml ethanol, were added 34 mg of 
tetrakis(triphenylphosphine)palladium(0), 5 ml of 2M aqueous sodium carbonate, and 
80 mg of (4-fluorobenzene)boronic acid. The reaction solution was then stirred at 95 "^C 
for 24 hours, followed by removal of the solvent in vacuo. Then the residue was 

20 extracted udth 30 ml water and dichloromethane (30 ml x 3). The organic layer was 
dried over anhydrous magnesium sulfate. Then the hydrated magnesium sulfate was 
filtered off and the filtrate was concentrated in vacuo. The resulting crude product was 
purified by column chromatography (hexane/ethylacetate - 1:1) to give 40 mg of 5-{4- 
(£Lminosulfonyl)phenyl}-2,2-dimethyl-4-(4-fluorophenyl)-3(2//)-furanone as a solid. 

25 mp: 162-163 °C. NMR: 6 1.57 (s, 6H), 4.93 (br. s, 2H), 7.08 (d, J= 8.7 Hz, 2H), 7.25 (t, 
J = 8.7 Hz, 2H), 7.78 (d, J = 8.7 Hz, 2H), 7.92 (d, J = 8.7 Hz, 2H). IR (cm"'): 3348, 
3263, 1685, 1589, 1341, 1219, 1163. 



30 
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[Example 23] 



H2N 




CF3 



5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyM-{3-(trinuoromethyl)phenyI}- 

3(2//)-furanone 

To a stirred solution of 100 mg of 5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl- 
4-iodoo(2//)-furanone dissolved in 15 ml toluene and 5 ml ethanol, were added 30 mg 
of tetrakis(triphenylphosphine)palladium(0), 5 ml of 2 M aqueous sodium carbonate, 
and 100 mg of 3-(trifluoromethyl)benzeneboronic acid. Then the mixture was stirred at 
95 °C for 24 hours. The reaction mixture was purified according to a procedure similar 
to Step 4 of Example 22 to yield 35 mg of 5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl- 
4-{3-(trifluoromrthyl)phenyl}-3(2//)-furanone. mp: 129-130 NMR: 5 1.59 (s, 6H), 
4.93 (br. s, 2H), 7.48 (m, 2H), 7.59 (m, 2H), 7.76 (d, J - 8.7 Hz, 2H), 7.93 (d, J - 9.0 
Hz, 2H). IR (cm''): 3343, 3265, 1691, 1593, 1329, 1262. 



(Example 24] 



OMe 




Me' 



Me 



5-{4-(AminosuIfonyl)phenyl}-4-{3,4-(dimethoxy)phenyI}-2,2-dimethyl 

3(2^-furanone 



To a stirred solution of 150 mg of 5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl- 
4-iodo-3(2//)-furanone dissolved in 15 ml toluene and 5 ml ethanol, were added 20 mg 
of tetrakis(triphenylphosphine)palladium(0), 5 ml of 2 M aqueous sodium carbonate, 



wo 00/61571 



74 



PCT/KROO/00339 



and 100 mg of 3,4-(dimethoxy)benzenebororLic acid. And the mixture was stirred at 95 
°C for 24 hours. The reaction mixture was purified by following a procedure similar to 
Step 4 of Example 22 to give 60 mg of 5-{4-(aminosulfonyl)phenyl}-4-{3,4- 
(dimethoxy)phenyl}-2,2-dimethyl-3(2/f>-furanone as a solid, mp: 213-214 'C. NMR: 5 



5 1.57 (s, 6HX 3.81 (s, 3H), 3.90 (s, 3H), 4.87 (br s, 2H), 6.86 (m, 3H), 7.81 (d, J= 8.4 Hz, 
2H), 7.91 (d,J= 8.7 Hz, 2H). IR (cm'*): 3339, 3248, 1694, 1404, 1259, 1159, 1024, 604. 



4-(3-Acetylphenyl)-5-{4-(aniinosulfonyI)phenyl}-2,2-dimethyl-3(2//)-furanone 

150 mg of 5-{4-(aminosulfonyI)phenyl}-2,2-dimethyl-4-iodo-3(2//)-furanone 
15 was reacted with 75 mg of (3-acetylbenzene)boronic acid by following a procedure 
similar to Step 4 of Example 22 to yield 40 mg of 4-(3-acetylphenyl)-5-{4- 
(aminosulfonyl)phenyl}-2,2-dimethyl-3(2//)-furanone as a solid, mp: 217-218 °C. 
NMR: 5 1 .57 (s, 6H), 2,58 (s, 3H), 4.89 (br s, 2H), 7.48 (m, 2H), 7.78 (m, 2H), 7.91 (m, 
4H). IR (cm-'): 3340, 3233, 1682, 1558, 1162, 801, 751, 679, 654, 604. MS (FAB): 393 
20 (m + 1). 



[Example 25] 



10 




[Example 26] 




O. 



Me 



25 



4-{3-7V-(Acet\iamino)phenyl}-5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl- 

3(2iy)-furanone 
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60 mg of 5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl-4-iodo-3(2/f)-fTjranone 
was reacted with 35 mg of {3-N-(acetylamino)benzene}boronic acid by following a 
procedure similar to Step 4 of Example 22 to give 25 mg of 4-{3-A/- 
(acetylamino)phenyl}-5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl-3(2//)-furanone as a 
solid, mp: 225-227 °C. NMR: 5 1.62 (s, 6H), 2.04 (s, 3H), 4.82 (br s, 2H), 7.46 (m, 3H), 
7.53 (m, 1 H), 7.68 (m, 4H). IR (cm '): 3325, 2926, 1 698, 1 558, 1 437, 1 II 9. 



5-{4-(AminosuIfonyl)phenyI}-2,2-dimethyI-4-{3,4-(methyIenedioxy)phenyl}- 

3(2^-furanone 

120 mg of 5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl-4-iodo-3(2//)-furanone 
was reacted with 100 mg of 3,4-(methyienedioxy)benzeneboronic acid by following a 
procedure similar to Step 4 of Example 22 to yield 40 mg of 5-{4- 
(aminosulfonyl)phenyl}-2,2-dimethyl-4-{3,4-Cmethylenedioxy)phenyl}-3(2//)-furanone 
as a solid, mp: 178-179 °C. NMR: 5 1.56 (s, 6H), 4.89 (br s, 2H), 5.99 (s, 2H), 6.74 (m, 
2H), 6.83 (m, IH), 7.82 (d, 7 = 9.0 Hz, 2H), 7.92 (d, J = 9.0 Hz, 2H). IR (cm '): 3237, 
1682, 1338, 1245, 1164. 



[Example 27) 




Me 



Me 



[Example 28] 



H2N 




wo 00/61571 



76 



PCT/KROO/00339 



5-{4-(Aminosulfonyl)phenyl}-4-(2-benzo[b]thienyI)-2,2-diniethyl-3(2//)-furanone 

200 mg of 5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl-4-iodo-3(2//)-furanone 
was coupled with 109 mg of (2-benzo[b]thiophene)boronic acid by following a 
procedure similar to Step 4 of Example 22 to yield 45 mg of 5-{4- 
(aminosulfonyl)phenyl}-4-(2-benzo[b]thienyl)-2,2-dimethyl-3(2//)-furanone as a solid. 
mp; 120-121 °C. NMR: 6 1.60 (s, 3H), 4.89 (br s, 2H), 7.36 (m, 2H), 7.50 (m, IH), 7.75 
(m, 2HX 7.97 (m, 4H). IR (cm"'): 3350, 3210, 1650, 1530, 1320, 1158, 803, 743. MS 
(FAB): 400 (m+ 1). 



5-{4-(Aininosulfonyl)phenyl}-4-(3-biphenyl)-2,2-dimethyl-3(2//)-furanone 

200 mg of 5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl-4-iodo-3(2//)-furanone 
was reacted with 120 mg of (3-phenylben2ene)boronic acid by following a procedure 
similar to Step 4 of Example 22 to give 40 mg of-5-{4-(aminosulfonyl)phenyl}-4-(3- 
biphenyI)-2,2-dimethyl-3(2/f)-furanone as a solid, mp: 160-161 °C. NMR: 8 1.57 (s, 
6H), 4.86 (br s, 2H), 7,23 (m, IH), 7.34 (m, IH), 7.44 (m, 3H), 7.56 (m, 4H), 7.84 (d, J 
= 8.7 Hz, 2H), 7.91 (d,y=8.7Hz, 2H). IR(cm-^): 3249, 1681, 1614, 1345, 1161. 



[Example 29] 




Me 



[Example 30] 



H2N 




Me' 



Me 
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5-{4-(Aminosulfonyl)phenyI}-4-(2-ben2o[b)furanyl)-2,2-dimethyl-3(2i/)-furanone 

200 mg of 5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl-4-iodoO(2//)-furanone 
was coupled with 99 mg of benzo[b]furan-2-boronic acid by following a procedure 
similar to Step 4 of Example 22 to give 45 mg of 5-{4-(aminosulfonyl)phenyl}-4-(2- 
benzo[b]furanyl)-2,2-dimethyl-3(2//)-furanone as a solid, mp: 143-145 °C. NMR: 5 
1.60 (s, 6H), 4.92 (br s, 2H), 7.23 (m. 3H), 7.72 (m, 2HX 8.02 (m, 4H). IR Ccm''): 3384. 
3245, 1698, 1510, 1253, 1161, 793. 



2-Ethyl-2-inethyl-5-{4-(inethylsulfonyl)phenyl}-4-phenyI-3(2//)-furanone 

Step 1 : Preparation of 4-methvl- 1 - (4-r methylthio^phenyl } -2-hexvn- 1 .4-dio] 



To a stirred solution of 3-methyM-pentyn-3-ol (23.3 g) in 150 ml anhydrous 
THF at -78 °C under argon, was added 130 ml of 2.5 M butyllithium in hexane dropvvise 
over 20 minutes. The reaction solution was stirred for another 20 minutes, followed by 
dropwise addition 16 ml of 4-methylthiobenzaldehyde. After stirring for another 2 hours, 
the reaction was quenched by adding 200 ml of dilute aqueous HCl. The reaction 
solvent was removed in vacuo, and the resulting aqueous solution was extracted with 
dichloromethane (100 ml x 3). The organic layer was concentrated under reduced 
pressure and the resulting residue was purified by column chromatography 
(hexane/ethylacetate = 1:1) to yield 30 g of 4-methyl-l-{4-(melhylthio)phenyl}-2- 



fExampIe 31] 




O 
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hexyn-l,4-diol as an oil. NMR: 5 1.05 (t, J = 7.5 Hz, 3H), L51 (s, 3H), 1.73 (m, 2H), 
2.18 (s, IH), 2.50 (s, 3H), 5.49 (s. IH), 7.26 (d. J = 8.7 Hz, 2HX 7.45 (d, J = 8.7 Hz, 
2H). IR (cm"'): 3348, 2974, 2930, 1492, 1092, 983, 795, 523. 

Step 2: Preparation of 4-hydroxy-4-methyl-l-{4-rmethylthio)phenyl}-2-hexyn-l-Qne 



To 9.9 g of 4-methyl-l-{4-(methylthio)phenyl}-2-hexyn-l,4-diol dissolved in 
200 ml dichloromethane, were added 15 g of pyridinium dichromate (PDC) and 15 g of 
celite. The suspension was stirred overnight at room temperature, and then the insoluble 
material was filtered off through Florisil. The filtrate was purified by column 
chromatography (hexane/ethylactate = 4:1) to give 5.34 g of 4-hydroxy-4-methyl-l-{4- 
(methylthio)phenyl}-2-hexyn-l-one. NMR: 5 1.13 (t, J- 7.5 Hz, 3H), 1.62 (s, 3H), 1.85 
(q, J - 7.8 Hz, 2H), 2.54 (s, 3H), 7.28 (d, J - 8.7 Hz, 2H), 8.01 (d, J = 8.7 Hz, 2H). IR 
(cm-'): 3427, 2974, 1588, 1095, 914, 745. 

Ste p 3: Preparation of 2-ethyl-2-methyl-5-{4-rmethylthio;)phenyU-3r2^-furanonc 



5.34 g of 4-hydroxy-4-methyl-l-{4-(methylthio)phenyl}-2-hexyn-l-one was 
dissolved in 200 ml ethanol, added dropwise 3 ml diethylamine diluted with 50 ml 
ethanol. The reaction solution was stirred at room temperature for 4 hours, and the 
solvent was removed in vacuo. The resulting residue was extracted with water and 
dichloromethane (100 ml x 3). Concentration of the organic layer afforded crude 2- 
ethyl-2-methyl-5-{4-(methylthio)phenyl}-3(2//)-furanone, which was used in the next 
step without further purification. 




MeS 




Me 



Et 
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Step 4: Preparation of 2-ethvl-2-methvl-5-M-rmethvlsufonvnphenyl}-i r2/A-furanone 




The crude product 2-ethyl-2-rnethyl-5-{4-(rnethylthio)phenyl}-3(2//^-furanone 
from the previous Step 3 was dissolved in 50 ml ethanol, 50 ml THF and 50 ml water, 
and 10 g of OXONE was added thereto. The reaction mixture was stirred overnight at 
room temperature. Then the insoluble materials were removed by filtration and the 
filtrate was concentrated in vacuo. The resulting aqueous layer was extracted with 
dichloromethane (100 ml x 1 and 50 ml x 2). The organic layer was concentrated under 
reduced pressure and the resulting residue was purified by column chromatography 
(hexane/ethylacetate = 2:1) to yield 4.5 g of 2-ethyl-2-methyl-5-{4- 
(methylsufonyl)phenyl}-3(2//)-furanone. NMR: 5 0.89 (t y = 7.2 Hz, 3H), 1.48 (s, 3H), 
1.91 (q,V= 7.2 Hz, 2H), 3.11 (s, 3H), 6.13 (s, IH), 8.07 (m, 4H). 

Step 5: Preparation of 4-bromo- 2-ethyl-2-methy-5-{4-(methylsulfonyl)phenyl}-3f2ffl- 
furanone 




To 4.5 g of 2-ethyl-2-methyI-5-{4-(methylsufonyl)phenyl}-3(2//)-furanone 
dissolved in 100 ml carbon tetrachloride, were added acetic acid (3 ml) and bromine (1 
ml). The reaction solution was stirred for 1 hour at room temperature. Then the reaction 
was quenched by adding saturated aqueous sodium thiosulfate solution until the 
characteristic color of bromine disappeared. The reaction solution was extracted with 
dichloromethane (30 ml x 3) and the organic layer was concentrated in vacuo. The 
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resulting residue was purified by column chromatographic separation 
(hexane/ethylacetate = 1:1) to give 4 g of 4-bromo-2-ethyl-2-methy-5-{4- 
(methylsulfonyl)phenyl}-3(2//)-furanone. NMR: S 0.91 (t, J - 7.2 Hz, 3H), 1.52 (s, 3H), 
1.95 (qd, J= 7.2, 3,0 Hz, 2H), 3.11 (s, 3H), 8.11 (d, J = 8.7 Hz, 2H), 8.41 (d, J= 8.7 Hz, 
5 2H). IR(cm-^): 2928, 1703, 1583, 1316, 1160, 552. 

Step 6: Preparation of 2-ethyl-2-methyl-5-{4-rmethylsulfonyl)phenyl}-4-phenylo(;2/f)- 
furanone 

10 To a stirred solution of 4-bromo-2-ethyl-2-methy-5-{4-(methylsulfonyl)- 

phenyl}-3(2/f)-furanone (200 mg) in 15 ml of toluene, were added 40 mg of 
tetrakis(triphenylphosphine)palladium(0), 5 ml of 2 M aqueous sodium carbonate 
solution, and 100 mg of benzeneboronic acid. The reaction solution was stirred at reflux 
for 12 hours. Then the reaction solvent was evaporated under reduced pressure. The 

15 resulting residue was extracted with water and dichloromethane (30 ml x 3). The 
organic layer was concentrated in vacuo. The resulting crude product mixture was 
purified by column chromatography (hexane/ethylacetate = 2:1) to give 60 mg of 2- 
ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-4-phenyl-3(2//)-furanone as a solid, mp: 
115-117 °C. NMR: 6 0,96 (t, J = 7.5 Hz, 3H), 1.55 (s, 3H), 1.97 (q, J = 7.5 Hz. 2H). 

20 3.07 (s, 3H), 7.37 (m, 5H), 7.85 (d, J = 8.7 Hz, 2H), 7.93 (d, J = 8.7 Hz, 2H). IR (cm '): 
2928, 1697, 1620, 1403, 1318, 1149, 959, 769,552. 



[Example 32] 




4-(3,5-DifIuorophenyl)-2-ethyI-2-niethyI-5-{4-(methylsulfonyl)phenyI}- 

3(2//)-furanone 



To a stirred solution of 4-bromo-2-ethyl-2-methy-5-{4-(methylsulfonyl)- 
30 phenyl }-3(2//)-furanone (200 mg) in 15 ml toluene and 5 ml ethanol, were added 34 mg 
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of tetrakis(triphenylphosphine)palladium(0), 5 ml of 2 M aqueous sodium carbonate 
solution, and 110 mg of 3,5-difluorobenzeneboronic acid. Then the reaction solution 
was stirred at 95 ""C for 1 2 hours. The reaction solvent was evaporated off under reduced 
pressure and the resulting residue was extracted with 50 ml water and dichloromethane 
5 (30 ml X 3). The organic layer was concentrated in vacuo. The resulting crude product 
mixture was purified by column chromatography (hexane/ethylacetate = 2:1) to obtain 
80 mg of 4-(3,5-difluorophenyl)-2-ethyl-2-methyl-5{4-(methylsulfonyl)pheny!}-3(2//)- 
furanone as a solid, mp: 122-124 °C. NMR: 5 0.95 (t, J= 7.5 Hz, 3H), 1.54 (s, 3H), 1.97 
(m, 2H), 3.10 (s, 3H), 6.81 (m, 3H), 7.84 (d, 7 = 8.7 Hz, 2HX 7.99 (d, J - 8.4 Hz, 2H). 
10 IR (cm"'): 2975, 2928, 1698, 1627, 1321, 1150,990,769,552. 

[Example 33] 

>=o 

Et 



Me02S 




15 4-{3-(7V-Acetylamino)phenyl}-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyI}- 

3 (2/r)"f " e 

200 mg of 4-bromo-2-ethyl-2-methy-5-{4-(methylsulfonyl)-phenyl}o(2//)- 
furanone was coupled with 120 mg of {(3-jV-acetylamino)benzene}boronic acid 

20 according to a procedure similar to the synthetic procedure in Example 32 to yield 120 
mg of 4- { (3-yV-acetylamino)pheny 1 } -2-ethyl-2-methyl-5 { 4-(methylsulfonyl)pheny 1 } - 
3(2//)-furanone. mp: 56-57 ^C. NMR: 5 0.95 (t, J- 7.2, 3H), 1.54 (s, 3H), 1.95 (m. 2H), 
2.07 (s, 3H), 3.07 (s, 3H), 6.92 (m, IH), 7.33 (m, IH), 7.56 (m, 2H), 7.85 (d.J= 8.7 Hz, 
2H), 7.93 (d, y = 9.0 Hz, 2H), 8.00 (s, IH). IR (cm*'): 3312, 3077, 2928, 288K 1695, 

25 1619, 1553, 1318, 1149, 958, 725, 641. 
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[Example 34] 




2-Ethyl-2-methyl-4-{4-(l-7V-methyIpyrazoIyl)}-5-{4-(methylsuIfony 
5 3(2i/)-furanone 

210 mg of 2-ethyl-4-iodo-2-methy-5-{4-(rnethylsulfonyl)-phenyl}-3(2//)- 
furanone was reacted with 170 mg of {4-(l -A^-methylpyrazolyl)}-trimethylboronate 
lithium salt. Then the reaction solution was stirred at 90 °C for 12 hours. The reaction 

10 solvent was evaporated off under reduced pressure and the resulting residue was diluted 
with 50 ml water. The aqueous solution was then extracted with dichloromethane (30 ml 
X 3) and the organic layer was concentrated in vacuo. The resulting crude product 
mixture was purified by column chromatography (hexane/ethylacetate) to give 100 mg 
of 2-ethyl-2methyl-4-{4-(l-A^-methylpyrazolyl)}-5-{4-(methylsulfonyl)phenyl}-3(2//)- 

15 furanone as a solid, mp: 78-80 "C. NMR: 5 0.92 (t, J= 7.5 Hz, 3H), 1.59 (s, 3H). 1,93 
(m, 2H), 3.10 (s, 3H), 3.93 (s, 3H), 7.38 (d, J = 0.6 Hz, IH), 7.74 (br s. IH). 8.03 (m, 
4H). 

[Example 35] 




4-(4-Acetylphenyl)-2-ethyI-2-methyl-5-{4-(methylsulfonyl)phenyI}-3(2//)-furanone 



Step 1: Preparation of 2-ethvl-4-iodo-2-methyl-5-(4-rmethvlsulfonynphenyl^3r2//)- 
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furanone 

To 8.88 g of 2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2/y)-furanone 
in 50 ml carbon tetrachloride and 50 ml chloroform, were added 
[bis(trifluoroacetoxy)iodo]ben2ene (6,82 g) and iodine (4 g). The reaction solution was 
stirred at room temperature for 4 hours. Then the reaction was quenched by adding 
saturated aqueous sodium thiosulfate until the characteristic color of iodine disappeared. 
The solution was extracted with 50 ml water and dichloromethane (100 ml x 3). The 
organic layer was concentrated in vacuo and the resulting residue was purified by 
column chromatographic separation (hexane/ethylacetate = 1:1) to yield 8.7 g of 2- 
ethyl-4-iodo-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone. NMR: 5 0.89 (t, 
7.5 Hz, 3H), 1.51 (s, 3H), 1.93 (q, J= 7.5 Hz, 2H), 3.11 (s, 3H), 8.11 (d.7- 8.7 Hz, 
2H), 8.34 (d,J= 8.7 Hz, 2H). IR (cm''): 2928, 1701, 1552, 1314, 1148, 747, 551. 

Step 2: Preparation of 4-r4-acetvlpheny n-2-ethvl-2-methyl-5-{4-fmethylsulfonylV 
p h e nyl } -3 ( 2H )'f\xrm o m 

To a stirred solution of 2-ethyl-4-iodo-2-methy-5-{4-(methylsulfonyl)phenyl}- 
3(2H)-furanone (200 mg) in 15 ml toluene and 5 ml ethanol, were added 34 mg of 
tetrakis(triphenylphosphine)palladium(0), 5 ml of 2M aqueous sodium carbonate 
solution and 120 mg of 4-acetylbenzeneboronic acid. Then the reaction solution was 
stirred at 95 °C for 12 hours. The reaction solvent was evaporated off under reduced 
pressure and the resulting residue was extracted with 50 ml water and dichloromethane 
(30 ml X 3). Then the organic layer was concentrated in vacuo and the resulting crude 
product was purified by column chromatography (hexane/ethylacetate) to afford 120 mg 
of 4-(4-acetylphenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone 
as a solid, mp: 147-148 °C. NMR: 5 0.97 (t, J = 7.5 Hz, 3H), 1.56 (s,3H), 1.99 (m. 2H), 
2.62 (s, 3H), 3.08 (s, 3H), 7.39 (d, J = 8.7 Hz, 2H), 7.83 (d, J = 8.7 Hz, 2H), 7.97 (m, 
2H). IR(cm '): 2929, 1684, 1410, 1317, 1149, 1016, 769, 552. 
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[Example 36] 




2-Ethyl-2-methyl-5-{4-(methylsulfonyI)phenyl}-4-(3-pyridyl)-3(2^-furanone 

5 

To a stirred solution of 4-bromo-2-ethyl-2-methy-5-{4-(niethylsulfonyl)- 
phenyl}-3(2//)-furanone (200 mg) in 15 ml toluene and 5 ml ethanol, were added 40 mg 
of tetrakis(triphenylphosphine)palladium(0), 5 ml of aqueous 2M sodium carbonate 
solution and 110 mg of (3-pyridyI)-trimethylboronate lithium salt. Then the reaction 

10 solution was stirred at 95 °C for 12 hours. The reaction solvent was evaporated off 
under reduced pressure and the resulting residue was diluted with 50 ml water. The 
aqueous solution was then extracted with dichloromethane (30 ml x 3) and the organic 
layer was concentrated in vacuo. The resulting crude product mixture was purified by 
column chromatography (hexane/ethylacetate) to obtain 35 mg of 2-ethyl-2-methyl-5- 

15 {4-(methylsulfonyl)phenyl}-4-(3-pyridyl)-3(2//)-furanone. NMR: 5 0.97 (t, J = 7.5 Hz, 
3H), 1.57 (s, 3H), 2.00 (m, 2H), 3.09 (s, 3H), 7,37 (m, IH), 7.71 (m, IH), 7.83 (d, J = 
9.0 Hz, 2H), 7.98 (d, J - 8.7 Hz, 2H), 8.46 (s, IH), 8.58 (s, IH). IR (cm*'): 3058, 2976, 
1696, 1621, 1401, 1318, 1149, 926, 769, 726, 552. 

20 [Example 37] 




4-(4-^-Butylphenyl)-2-ethyl-2-methyl-5-{4-(methylsuIfonyl)phenyl}- 

3(2//)-furanone 
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150 mg of 2-ethyl-4-iodo-2-rnethy-5-{4-(methylsulfonyl)phenyl}-3(2H)- 
furanone (150 mg) was coupled with 117 mg of (4-t-butylbenzene)boronic acid 
according to a procedure similar to the synthetic procedure for the Step 2 of Example 
35 to afford 100 mg of 4-(4-/-butylphenyl)-2-ethyl-2-methyl-5-(4-(methylsulfonyl)- 
5 phenyl }-3(2/f)-furanone. mp: 45 "C. NMR: 5 0.95 (t, J= 7.5 Hz, 3H), 1.33 (s, 9HX 1.54 
(s, 3H), 1.96 (m, 2H), 3.08 (s, 3H), 7.18-7.21 (m, 2H), 7.38-7.41 (m, 2H), 7.86-7.95 (m, 
4H). IR(cm''): 2967, 2871, 1696, 1594, 1385, 1320, 1149, 769, 552. 

[Example 38] 

10 

MeOoS 




4-(3-Aminophenyl)-2-ethyl-2-methyI-5-{4-(methylsulfonyl)phenyl}- 

3(2//)-furanone 

200 mg of 2-ethyl-4-iodo-2-methy-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
furanone was reacted with 110 mg of (3-aminobenzene)boronic acid by following a 
procedure similar to the synthetic procedure in Step 2 of Example 35 to afford 105 mg 
of 4-(3-aminophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone 
as a solid, mp: 77-78 "C. NMR: d 0.94 (t, J= 7.5 Hz, 3H), 1.53 (s, 3H), 1.96 (m, 2H), 
3.07 (s, 3H), 6.57 (m, IH), 6.66 (m, 2H), 7.14 (m, IH), 7.91 (m, 4H). IR (cm"'): 3457, 
3370, 2926, 1692, 1620, 1403, 1317, 1148,959, 854, 769,552. 



25 
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[Example 39] 




2-Ethyl-4-{4-(fluoroinethyl)phenyl}-2-methyl-5-{4-(methylsulfonyl)phenyl}- 
5 3(2//)-furanone 

200 mg of 2-ethyl-4-iodo-2-methy-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
furanone was coupled with 110 mg of {4-(fluoromethyl)benzene}boronic acid 
according to a procedure similar to the procedure for the Step 2 of Example 35 to 
10 obtain 70 mg of 2-ethyl-4-{4-(fluoromethyl)phenyl}-2-methyl-5-{4-(methylsulfonyl)- 
phenyl}-3(2//)-fiiranone. NMR: 5 0.96 (dt, J = 7.5, 2.1 Hz, 3H), 1.55 (s, 3H), 1.97 (m, 
2H), 3.07 (s, 3H), 5.41 (d, J = 23.9 Hz, 2H), 7.37 (m, 4H), 7.85 (m, 2H), 7.93 (m, 2H). 
IR(cm-'): 2974,2929, 1697, 1319, 1150, 769, 552. 

15 [Example 40] 




4-{5-(2-Acetylthienyl)}-2-ethyl-2-methyI-5-{4-(methylsulfonyl)phenyl}- 

3(2/0-furanone 

20 

200 mg of 2-ethyl-4-iodo-2-methy-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
furanone was reacted with 100 mg of (2-acetylthiophene)-5-boronic acid by a procedure 
similar to the synthetic procedure in Step 2 of Example 35 to afford 70 mg of 4-{5-(2- 
acetylthienyl)}-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone. NMR: 
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5 0.95 (t, J= 7.2 Hz, 3H), 1.56 (s, 3H), 1.95 (m, 2H), 2.55 (s, 3H), 3.13 (s, 3H), 7.21 (d, 
J = 4.2 Hz, IH), 7.95 (d, J=4.2 Hz, IH), 7.85 (d, J= 8.1 Hz, 2H), 8.08 (d, J= 8.1 Hz, 
2H). IR (cm-'): 2926, 1690, 1315, 1150, 772,552. 

5 [Example 41] 




2-Ethyl-2-methyl-5-{4-(methylsulfonyI)phenyl}-4-{2-(3-inethylthienyI)}- 

3(2H)'fur^none 

10 

200 mg of 2-ethyl-4-iodo-2-methy-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
furanone was reacted with 100 mg of {2-(3-methylthiophene)}-trimethylboronate 
lithium salt by following a procedure similar to the synthetic procedure in Example 36 
to yield 150 mg of 2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-4-{2-(3- 
15 methylthienyl)}-3(2//)-furanone. NMR: 5 0,95 (t, J= 7.5 Hz, 3H), 1.55 (s. 3H), 1.96 (s, 
3H), 1.99 (m, 2H), 3.06 (s, 3H), 6.80 (d,J=5.1 Hz, IH), 7.36 (d,J= 5.1 Hz, IH), 7.91 
(m, 4H), IR (cm '): 2974, 2926, 1701, 1618, 1318, 1149, 770, 729,552. 




2-Ethyl-4-{3-(6-methoxypyridyl)}-2-methyl-5-{4-(methylsuIfonyl)phenyI}- 

3(2/0-furanone 



25 



150 mg of 2-ethyl-4-iodo-2-methy-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
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furanone was coupled with 98 mg of {3-(6-methoxypyTidine)}trimethylboronate lithium 
salt according to a procedure similar to the synthetic procedure in Example 36 to yield 
100 mg of 2-ethyl-4-{3-(6-methoxypyridyl)}-2-methyl-5-{4-(methylsulfonyl)phenyl}- 
3(2//)-furanone as a solid, mp: 61 °C. NMR: 6 0.95 (t, J = 7,5 Hz, 3H), 1.55 (s. 3H), 
5 1.95 (m, 2H), 3.08 (s, 3H), 3.95 (s, 3H), 6.78 (d,y= 8.4 Hz, IH), 7.53 (dd, J= 8A 2.4 
Hz, IH), 7.85-7.88 (m, 2H), 7.95-7.98 (m, 2HX 8.04 (d, J = 2.4 Hz, IH). IR (cm*^): 
2977, 2929, 1695, 1591, 1500, 1318, 1287, 1149, 1021, 769, 552. 

[Example 43] 




5-{4-(AminosulfonyI)phenyI}-2-ethyl-2-methyl-4-phenyl-3(2/r)-furanone 

Step 1: Preparation of 2-ethyl-2-methyl-5-{4-(;methyIsulfmyl)phenyl}-3(;2//)-furanone 




To a stirred solution of 2-ethyl-2-methyl-5-{(4-methylthio)phenyl}-3(2//)- 
furanone (6.0 g) in 50 ml dichloromethane, was added dropwise at 0 °C 5.9 g of 70 % 
w-chloroperoxybenzoic acid dissolved in 100 ml dichloromethane. The reaction 
solution was stirred at 0 ""C for 2 hours. Then the solvent was removed in vacuo, and the 
20 resulting residue was extracted with 100 ml water and dichloromethane (50 ml x 2). The 
organic layer w^as concentrated under reduced pressure and the resulting crude product 
was purified by column chromatography (hexane/ethylacetate = 2: 1) to afford 4.5 g of 
2-ethyl-2-methyl-5-{4-(methylsulfmyl)phenyl}-3(2//)-furanone. NMR: 5 0.89 (t, J = 
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7.5 Hz, 3H), 1.48 (s, 3H), 1.91 (m, 2H), 2.78 (s, 3H), 6.13 (s, IH), 8.07 (m, 4H). 



St e p 2: Preparation of 2-ethvl-4-iodo-2-methvl-5-l4-rfnethylsulfinyl^phenvl}-3r2i^- 
faranoDe 



8.2 g of 2-ethyl-2-methyl-5-{4-(methylsulfinyl)phenyl}-3(2//)-furanone in 200 
ml carbon tetrachloride and 200 ml chloroform was mixed with 6.8 g of 
[bis(trifluoroacetoxy)iodo]benzene (BTI) and 4.1 g of iodine. The mixture was stirred at 
room temperature for 6 hours, followed by quenching the reaction by adding saturated 
aqueous sodium thiosulfate until the characteristic color of iodine disappeared. The 
quenched solution was extracted with 300 ml water and dichloromethane (200 ml x 3). 
The organic layer was concentrated in vacuo and the resulting residue was purified by 
column chromatography (hexane/ethylacetate = 1:1) to give 10.0 g of 2-ethyI-4-iodo-2- 
methyl-5-{4-(methylsulfmyl)phenyl}-3(2//)-furanone. NMR: 5 0.89 (t, J = 7.5 Hz. 3H), 



1.51 Cs, 3HX 1.93 (m, 2H), 2.73 (s, 3H), 7.81 (d, J = 8.7 Hz, 2H), 8.38 (d, J= 8.7 Hz, 



Step 3: Preparation of 5-M-raminosulfonvnphenv1}-2-ethvl-4Modo>2-methyl-3r2/fi- 
furanone 



Me-S' 




O, 
Me" 



Et 



2H). 




O 



8.0 g of 2-ethyl-4-iodo-2-methyl-5-{4-(methylsulfmyl)phenyl}-3(2/f)-furanone 
was stirred in 50 ml trifluoroacetic anhydride (TFAA) at 0 °C for 3 hours. Then the 
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volatile material was removed in vacuo, which was followed by treatment with 30 ml of 
1:1 methanol and triethylamine. The solvent was removed under reduced pressure. 
The same procedure of the treatment with methanolic triethylamine and the solvent 
removal was repeated three times. Then the resulting residue was dissolved in 100 ml 
5 carbon tetrachloride at 0 "^C, to which was added dropwise 5 ml of acetic acid saturated 
with chlorine. The reaction solution was stirred at 0 °C for 1 hour. The volatile materials 
including the unreacted chlorine were evaporated off under reduced pressure. The 
resulting residue was mixed with 100 ml THF and 20 ml ammonia water and the 
solution was stirred at room temperature for 2 hours. Then the solvent was removed in 

10 vacuo and the resulting residue was subjected to extraction with aqueous ammonium 
acetate and ethylacetate. The ethylacetate layer was concentrated in vacuo and the 
resulting crude product was purified by column chromatography (hexane/ethyl acetate = 
1:1) to obtain 2.0 g of 5-{4-(aminosulfonyl)phenyl}-2-ethyl-4-iodo-2-methyl-3(2//)- 
furanone. NMR: 5 0.90 (t, J - 7.5 Hz, 3H), 1.51 (s, 3H), 1.93 (m, 2H), 5.10 (br s, 2H), 

15 8.08 (d,y= 8.7 Hz, 2H), 8.33 (d,y= 8.7 Hz, 2H). 

Ste p 4: Preparation of 5-(4-ramino$ulfonvnphenvl}-2-ethvl-2-methyl-4-phenvl-3f2//)- 
fUranone 



20 1 00 mg of 5- {4-(aminosulfonyl)phenyl } -2-ethyl-4-iodo-2-methyl-3(2//)- 

furanone was reacted with 90 mg of benzeneboronic acid by following a procedure 
similar to Step 2 of Example 35 to give 30 mg of 5-{4-(aminosulfonyl)phenyl}-2-ethyl- 
2-methyl-4^phenyl-3(2//)-furanone as a solid, mp: 1 53-1 54 "C. NMR: 5 0.95 (t, J = 7.5 
Hz, 3H), 1.54 (s, 3H), 1 .97 (m, 2H), 4.89 (br s, 2H), 7.26 (m, 2H), 7.36 (m, 3H), 7.79 (d, 

25 J = 8.7 Hz, 2H), 7.90 (d, J = 8.7 Hz, 2H). IR (cm"^): 3340, 3256, 1684, 1616, 1392, 
1342,1161. 



[Example 44] 
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5-{4-(Aminosulfonyl)phenyl}-2-ethyl-2-niethyl-4-(3"thienyI)-3(2/0-furanone 

1 00 mg of 5- { 4-(aminosulfony Ophenyl } -2-ethy l-4-iodo-2-methyl-3(2//)- 
furanone was reacted with 70 mg of (3-thiophene)boronic acid by following a procedure 
similar to the procedure in Step 2 of Example 35 to yield 20 mg of 5-{4- 
(aminosulfonyl)phenyl}-2-ethyl-2-methyl-4-(3-thienyl)-3(2//)-furanone as a solid, mp: 
120-121 "C. NMR:5 0.93 (t, J=7.5 Hz, 3H), 1.52 (s, 3H), 1.95 (m, 2H), 5.08 (brs, 2HX 
6.91 (dd, J=5.1, 1.8 Hz, IH), 7.31 (dd, J = 7.1, 3.0 Hz, 7.49 (dd, J=3.0, 1.8 Hz, IH), 
7.86 (d, J= 8.7 Hz, 2H), 7.96 (d, J= 8.7 Hz, 2H). IR (cm''): 3345, 3252, 1682, 1616, 
1343, 1158. MS (FAB) 364 (m + 1). 



[Example 45] 




15 4-(4-Acet>lphenyl)-5-{4-(aminosulfonyI)phenyI}-2-ethyI-2-methyl-3(2/f)-furanone 

1 00 mg of 5- {4-(aminosuIfonyl)phenyl } -2-ethyl-4-iodo-2-methyl-3(2//)- 
furanone was reacted with 70 mg of (4-acetylbenzene)boronic acid by following a 
procedure similar to the procedure in Step 2 of Example 35 to yield 1 5 mg of 4-(4- 
20 acetylphenyl)-5-{4-(aminosulfonyl)phenyl}-2-ethyl-2-methyl-3(2/f)-furanone as a solid, 
mp: 154-155 °C. NMR: 5 0.96 (l,J= 7.5 Hz, 3H), 1.56 (s, 3H), 1.98 (q, J= 7.5 Hz, 2H), 
2.62 (s, 3H), 4.95 (br s, 2H), 7.39 (d, J= 8.7 Hz, 2H), 7.77 (d, J= 8.7 Hz, 2H), 7.93 (d, 
J= 8.7 Hz, 2H), 7.95 (d, J= 8.7 Hz, 2H), IR (cm-*): 3227, 1681, 1614, 1344, 1219, 1161. 
MS (FAB): 400 (w+ 1). 



25 
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[Example 46] 



15 




5-{4-(Aminosulfonyl)phenyl}-2"ethyM-(3-fIuoro-4-methoxyphenyl)-2-methyl- 
5 3(2//)"furanone 

1 00 mg of 5- {4-(aminosulfonyl)phenyl } -2-ethyl-4-iodo-2-methyI-3(2//)- 
furanone was reacted with 80 mg of 3-fluoro-4-methoxybenzeneboronic acid by 
following a procedure similar to the procedure for the Step 2 of Example 35 to give 25 
1 0 mg of 5- { 4-(aminosulfony l)phenyl } -2-ethy I-4-(3-fluoro-4-methoxypheny 1 )-2-methy 1- 
3C2/0-ftiranone as a solid, mp: 113-114 °C. NMR: 5 0.94 (t, J - 7.5 Hz, 3H), 1.53 (s, 
3H), 1.95 (q, J = 7.5 Hz, 2H), 3.91 (s, 3HX 4.96 (br s, 2H), 6.99 (m, 3H), 7.80 (d, J = 
8.4 Hz, 2H), 7.93 (d, J= 8.7 Hz, 2H). IR (cm"^): 3259, 1689, 1608, 1517, 1270, 1159. 
MS{FAB):406 (w+l). 



[Example 47] 




20 



2,2-Diethyl-5-{4-(methylsuIfonyl)phenyl}-4-phenyl-3(2/r)-furanone 

Step 1: Preparation of 4-ethyl-l-{4-rmethylthio;^phen yl }-2-hexyn-l .4-diol 




PCT/KROO/00339 



OH 



To a stirred solution of 3-ethyl-l -pentyn-3-ol (7.7 ml) in 300 ml anhydrous 
THF, was added dropwise 100 ml of 1.4 M methyllithium in hexane at -78 X under 
argon. The mixture was further stirred for 30 minutes, followed by dropwise addition of 
5 4-(methylthio)ben2aldehyde (9.3 ml). The reaction mixture was stirred for another 12 
hours, during which the cold bath was removed such that the reaction temperature 
reached room temperature slowly. Then the reaction was quenched by adding dilute 
aqueous HCl. The solvent was removed in vacuo and the resulting residue was extracted 
with brine and dichloromethane (150 ml x 3). The organic layer was concentrated under 
10 reduced pressure and the resulting crude product was purified by recrystallization from 
hexane and ethylacetate (4:1) to give 11.8 g of 4-ethyl-l-{4-(methylthio)phenyl}-2- 
hexyn-l,4-diol as a low-melting solid, mp: 64-65 °C. NMR: 5 1.04 (t, J= 7.5 Hz, 6H), 
1 .70 (q, J = 7.5 Hz, 4H), 2.49 (s, 3H). 5.47 (s, IH), 7.26 (d, J = 8.4 Hz, 2H), 7.45 (d. J - 
8.4 Hz, 2H). IR (cm-'): 3368, 2970, 2207, 1637, 1589, 1262, 1093. 

15 

Step 2: Preparation of 4-ethy]-4-hydroxy-l -{4-('methylthio;)phenyl}-2-hexyn-l -one 




O 



To a stirred suspension of celite (20 g) and 4-ethyl-l-{4-(methylthio)phenyl}- 
20 2-hexyn-l,4-dioI (11 g) in 300 ml dichloromethane, was added 25 g of pyridinium 
dichromate at 0 °C. Then the reaction mixture was stirred for 12 hours at room 
temperature. The insoluble and metallic substances were removed by filtration through 
Florisil. The filtrate was extracted with dilute aqueous HCl and dichloromethane (150 
ml X 3). The organic layer was then washed with brine and dried over anhydrous 
25 magnesium sulfate. The organic layer was concentrated in vacuo and the resulting crude 
product was recrystallized from 5:1 hexane and ethylacetate to yield 7.8 g of 4-ethyl-4- 
hydroxY-l-{4-(methylthio)phenyl}-2-hexyn-l-one as a low-melting solid, mp: 49-50 °C. 
NMR: 6 1.12 (t,./= 7.5 Hz, 6H), 1.83 (q, J= 7.5 Hz, 4H), 2.15 (br s, IH), 2.54 (s, 3H), 
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7.28 (d, 7= 8.7 Hz, 2H), 8.02 (d, J - 8.7 Hz, 2H). IR (cm-'): 3432, 2970, 2208, 1636, 
1588, 1285, 1095. 

Step 3: Preparation of 22-diethvl-5-l4-rmethvlthio ;)phenvl}-3r2fA-furanone 

5 

MeS 




A solution 10 g of 4-ethyl-4-hydroxy-l-{4-(methylthio)phenyl}-2-hexyn-l-one 
in 300 ml methanol was stirred in the presence of 4 ml diethylamine at room 
temperature for 12 hours. Then the solvent was removed in vacuo and the resulting 

10 residue was extracted with dilute aqueous HCl and dichloromethane (50 ml x 3). The 
organic layer was washed with brine and then concentrated under reduced pressure to 
yield 5.6 g of 2,2-diethyl-5-{4-(methylthio)phenyl}-3(2//)-furanone. The crude product 
was used for the next step wdthout further purification. NMR: 6 0.85 (t, J= 7.5 Hz, 6H), 
1.88 (q, J= 7.5 Hz, 4H), 2.54 (s, 3HX 5.96 (s, IH), 7.31 (d, J= 9.0 Hz, 2H), 7.75 (d, J = 

15 9.0 Hz, 2H).IR(cm-'): 2971, 1690, 1597, 1487, 1408, 1364, 1162, 1095. 

Step 4: Preparation of 2.2-diethyl-5-(4-fmethvlsulfonvnphenvl )-3r2//)-furanone 
Me02S — 

Et Et 

To a stirred solution of the crude 2,2-diethyl-5-{4-(methylthio)phenyl}-3(2/f)- 
20 furanone (5.6 g) obtained in the previous step in 50 ml THF and 50 ml methanol, was 
added dropwise 20 g of OXONE dissolved in 50 ml water at 0 ""C. Then the mixture was 
then stirred at room temperature for 14 hours. The insoluble materials were filtered off 
and the filtrate was concentrated in vacuo. The resulting residue was extracted with 
water and ethylacetate (150 ml x 2). The ethylacetate layer was concentrated and the 
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resulting crude product was purified by column chromatography (hexane/ethyl acetate = 
2:1) to give 4.5 g of 2,2-diethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone as a 
solid, mp: 109-110 "C. NMR: 0.86 (t, J= 7.5 Hz, 6H), 1.91 (q, 7= 7.5 Hz, 4HX 3.10 (s, 
3H), 6.14 (s, IH), 8.04 (d, J= 9.0 Hz, 2H), 8.09 (d, J = 9.0 Hz, 2H). IR (cm''): 2973, 
1695, 1588, 1561, 1408, 1315, 1152. 

Slep — 5j — Prepamion of 4-bromo-2.2-dieth yl-5-{4-rmethvlsulfonyl)phenyl}-3r2//^- 

furanone 



To a stirred solution of 2,2-diethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
furanone (4.5 g) in 200 ml chloroform with 3 ml acetic acid, was added dropwise 1 .5 ml 
bromine at 0 °C. The solution was then allowed to warm to room temperature and was 
stirred for another 4 hours. The reaction was quenched by adding saturated aqueous 
sodium thiosulfate until the characteristic color of bromine disappeared. The reaction 
mixture was then extracted with dichloromethane (100 ml x 2) and the organic layer 
was dried over anhydrous magnesium sulfate. After the magnesium sulfate was 
removed by filtration, the filtrate was concentrated under reduced pressure. The 
resulting crude product was purified by recrystallization from hexane and ethylacetate 
to afford 4.5 g of 4-bromo-2,2-diethyl-5-{4-(methyIsulfonyl)phenyl}-3(2//)-furanone. 



mp: 130-131 °C. NMR: 5 0.88 (t,J=7.5Hz, 6H), 1.95 (q,J=7.5 Hz, 4H), 3.11 (s, 3H), 
8.12 (d, y= 8.7 Hz, 2H), 8.42 (d, J - 8.7 Hz, 2H). IR (cm"*): 2973, 1705, 1583. 1558, 
1315, 1160, 1084. 

Step 6; P r eparati on of 2.2-diethvl-5-M-fmethvlsulfonvnpheny]}-4-phenyl-3r2/ft- 
furanone 



MeOsS 




To a stirred solution of 4-bromo-2,2-diethyl-2-5-{4-(methylsulfonyl)phenyl}- 
3f2//)-furanone (300 mg) in 25 ml toluene and 10 ml ethanol, were added 40 mg of 
tetrakis(triphenylphosphine)palIadium(0), 10 ml of aqueous 2M sodium carbonate 
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solution and 140 mg of benzeneboronic acid. Then the reaction solution was stirred at 
95 ''C for 12 hours. The reaction solvent was evaporated off under reduced pressure and 
the resulting residue was extracted with 50 ml water and dichloromethane (30 ml x 3). 
The organic layer was concentrated in vacuo and the resulting crude product mixture 
5 was purified by column chromatography (hexane/ethylacetate) to give 130 mg of 2.2- 
diethyl-5-{4-(methylsulfonyl)phenyl}-4-phenyl-3(2//)-furanone as a solid, mp: 139-140 
°C. NMR: 5 0.93 (t, J = 7.5 Hz, 6H), 1 .99 (q, J = 7.5 Hz, 4H), 3.07 (s, 3H), 7.24 (m, 2H), 
7.37 (m, 3H), 7.86 (d, 7 = 8.7 Hz, 2H), 7.93 (d, J= 8.7 Hz, 2H). IR (cm"^): 2972, 1695. 
1621, 1403, 1318, 1149. 

10 

[Example 48] 




4-(3-ChIorophenyl)-2,2-diethyl-5-{4-(methylsulfonyI)phenyI}-3(2//)-furanone 

15 

300 mg of 4-bromo-2,2-diethyl-2-5-{4-(methyIsulfonyl)phenyl}-3(2//)- 
furanone was reacted with 160 mg of (3-chlorobenzene)boronic acid according to a 
procedure similar to the synthetic procedure of Step 6 of Example 47 to afford 160 mg 
of 4-(3-chlorophenyl)-2,2-diethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone as a 
20 solid, mp: 131-132 °C. NMR: 5 0.93 (t, 7 = 7.5 Hz, 6H), 1.98 (q, J = 7.5 Hz, 4H), 3.08 
(s, 3H), 7.12 (m, IH), 7.30 (m, 3H), 7.85 (d, J= 8.4 Hz, 2H), 7,95 (d, J= 8.4 Hz, 2H), 
IR (cm-'): 2973, 1695, 1620, 1403, 1318, 1150. 



25 



30 
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[Example 49] 



O 



Me02S 




Et 



Et 



4-(4-Acetylphenyl)-2,2-diethyl-5-{4-(methylsuIfonyI)phenyl}-3(2/0-furanone 

300 mg of 4-bromo-2,2-diethyl-2-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
furanone was coupled with 160 mg of (4-acetylbenzene)boronic acid according to a 
procedure similar to the procedure of Step 6 of Example 47 to afford 80 mg of 4-(4- 
acetylphenyl)-2,2-diethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone as a foamy 
material. NMR: 6 0.94 (UJ= 7.5 Hz, 6H), 2.00 (q, J= 7.5 Hz, 4H), 2,62 (s, 3H), 3.11 (s, 
3H), 7.39 (d, J = 8.4 Hz, 2HX 7.86 (d, J = 8.4 Hz, 2H), 7.97 (dd, J = 8.4, 1 .5 Hz, 4H). 
IR (cm '): 2973, 1693, 1617, 1410, 1317, 1151. 



2,2-Diethyl-4-(3-fluoro-4-methoxyphenyl)-5-{4-(methylsuIfonyl)phenyI}- 

3(2/r)-furanone 

300 mg of 4-bromo-2,2-diethyl-2-5-{4-(methyIsulfonyl)phenyl}-3(2/f)- 
furanone was reacted with 180 mg of (3-fIuoro-4-methoxybenzene)boronic acid by 
following a procedure similar to the synthetic procedure of Step 6 of Example 47 to 
yield 1 00 mg of 2,2-diethyl-4-(3-fluoro-4-methoxyphenyI)-5-{4-(methylsulfonyl)- 
phenyl}-3(2//)-furanone as a solid, mp: 183-184 "C. NMR: 5 0.92 (U J = 7.5 Hz, 6H), 



[Example 50] 




Et 



Et 
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1.97 (q, J= 7.5 Hz, 4H), 3.09 (s, 3H), 3.92 (s, 3H), 6.99 (m, 3H), 7.87 (d, J= 8.7 Hz, 
2H), 7.96 (d, J= 9.0 Hz, 2H). IR (cm''): 2972, 1694, 1518, 1317, 1149. 



[Example 51] 




2,2-Diethyl-5-{4-(methylsulfonyI)phenyl}-4-(3-thienyl)-3(2/0-furanone 

300 mg of 4-bromo-2,2-diethyl-2-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
furanone was coupled with 130 mg of thiophene-3-boronic acid according to a 
10 procedure similar to the procedure of Step 6 of Example 47 to yield 80 mg of 2,2- 
diethyl-5-{4-(methylsulfonyl)phenyl}-4-(3-thienyl)-3(2//)-furanone as a foamy material. 
NMR: 6 0.94 (t, J= 7.5 Hz, 6H), 1.98 (q, J= 7.5 Hz, 4H), 3.10 (s, 3H), 6.91 (dd, J= 5.4, 
1,5 Hz, IH), 7.33 (dd, J =5.1, 3.0 Hz, IH), 7.50 (dd,J=3.0, 1.2 Hz, IH), 7.93 (d, J = 
8.7 Hz, 2H), 8.00 (d, J = 8.7 Hz, 2H). IR (cm"*): 297 1 , 1 693, 1 3 1 1 , 1 1 49. 

15 

[Example 52] 

MeOjS 

Et Et 



2,2-DiethyI-5-{4-(methylsulfonyl)phenyI}-4-(3-pyridyl)-3(2/0-furanone 

To a stirred solution of 4-bromo-2,2-diethyl-2-5-{4-(methylsulfonyI)phenyl}- 
3(2//)-furanone (300 mg) in 25 ml toluene and 10 ml ethanol, were added 40 mg of 
tetrakis(triphenylphosphine)palladium(0), 10 ml of aqueous 2M sodium carbonate 
solution and 130 mg of (3-pyridyl)-trimethylboronate lithium salt. Then the reaction 
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solution was stirred at 95 °C for 12 hours. The reaction solvent was evaporated off 
under reduced pressure and the resulting residue was extracted with 50 ml water and 
dichloromethane (30 ml x 3). Then the organic layer was concentrated in vacuo. The 
resulting crude product mixture was purified by column chromatography 
(hexane/ethylacetate) to yield 30 mg of 2,2-diethyI-5-{4-(methylsulfonyl)phenyl}-4-(3- 
pyridyl)-3(2//)-furanone as a foamy material. NMR: 5 0.94 (t, J - 7.5 Hz, 6H), 2.00 (q, 
J= 7.5 Hz, 4H), 3.09 (s, 3H), 7.36 (m, IH), 7.54 (m, IH), 7.84 (d, J- 9.0 Hz, 2H), 7,98 
(d, J= 8.7 Hz, 2H), 8.44 (d, J = 1.8 Hz, IH), 8.58 (dd, J = 4.8, 1.8 Hz, IH). IR (cm' 
'): 2972, 1695, 1621, 1400, 1316, 1239, 1140. 

[Example 53] 




2-{(4-Methylsulfonyl)phenyl}-3-phenyl-l-oxa-spiro[4,4]non-2-en-4-one 



Step L Preparation oL l-[3-hydroxy-3-(;4-methylthiophenylVprop-l-ynyl]- 

pyclopentanol 




To a stirred solution of 1-ethynyl-cyclopentan-l-oI (2.0 g) in 15 ml dry THF at 
-78 °C under argon, was added 18 ml of 2.5 M butyllithium in hexane dropwise over 20 
minutes. The reaction solution was stirred for another 20 minutes, which was followed 
by the addition of 4-methylthiobenzaldehyde (2,7 g) dropwise. After stirring for another 
2 hours, the reaction was quenched by adding 20 ml of dilute aqueous HCl. The reaction 
solvent was removed in vacuo, and the resulting aqueous solution was extracted with 
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dichloromethane (30 ml x 3). The organic layer was concentrated under reduced 
pressure and the resulting residue was purified by column chromatography 
(hexane/ethylacetate = 1:1) to yield 3.48 g of I-[3-hydroxy-3-{4-(methylthio)phenyl}- 
prop-l-ynyl]-cyclopentanol as a solid, mp: 118-120 °C. NMR: S 0.73 (m, 4H), 1.87 (m, 
4H), 2.16 (s, IH), 2.48 (s, 3H), 2.55 (s, IH), 5.43 (d, J= 5.7 Hz, IH), 7.24 (d, J = 8.4 
Hz, 2H), 7.42 (d, J - 8.4 Hz, 2H). 

Step 2: Preparation of 3-(l-h ydroxv-cvc l op e nt vn-l-{4-fmethy]thioVhenvl}-propynone 



To 1.54 g of l-[3-hydroxy-3-{4-(methylthio)phenyl}-prop-l-ynyl]- 
cyclopentanol in 20 ml dichloromethane, were added 3.32 g of pyridinium dichromate 
and 3 g of celite. The suspension was stirred overnight at room temperature and then the 
insoluble material was filtered off through Florisil. The filtrate was then subjected to 
column chromatography (hexane/ethylactate) to obtain 1.0 g of 3-(l-hydroxy- 
cyclopentyl>l-{4-(methylthio)phenyl}-propynone, NMR: 5 1.85 (m, 4H), 2.12 (m. 4H), 
2.53 (s, 3H), 5,95 (s, IH), 7.27 (m, 2H), 8.01 (m, 2H). 

Step 3 : Preparmi on of 2-(4-rmethylth io ) D h e n v U -l-oxa-spiro[4.4]non-2-en-4-one 



1.54 g of 3-(l-hydroxy-cyclopentyl)-l-{4-(methylthio)phenyl}-propynone was 
dissolved in 50 ml ethanol, added dropwise 0.75 ml diethylamine diluted with 50 ml 
ethanol. The reaction solution was stirred at room temperature for 4 hours, and then the 
solvent was removed in vacuo. The resulting residue was extracted with 20 ml water 



MeS 




MeS 
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and dichloromethane (30 ml x 3). Concentration of the organic layer was followed by 
column chromatographic separation (hexane/ethylacetate) to give 858 mg of 2-{4- 
(methylthio)phenyl}-l-oxa-spiro[4,4]non-2-en-4-one. NMR: 6 1.89 (m, 6H), 1.92 (m, 
2H), 2.47 (s, 3H), 5.89 (s, IH), 7.24 (d. J = 8.4 Hz, 2H), 7.42 (d,J= 8.7 Hz, 2H). 

5 

Step 4: Preparation of 3-bromo-2-(4-rmethylthio)phenyl}-l-oxa-spiro[4.4]non-2-en-4- 
one 

MeS 




10 

To 147 mg of 2-{4-(methylthio)phenyl}-l-oxa-spiro[4,4]non-2-en-4-one in 30 
ml carbon tetrachloride, were added 1 ml bromine and 0.1 ml acetic acid. The reaction 
mixture was stirred for 1 hour at room temperature. Then the reaction was quenched by 
adding saturated aqueous sodium thiosulfate solution until the characteristic color of 
15 bromine disappeared. The quenched solution was extracted with dichloromethane (10 
ml X 3). The organic layer was concentrated under reduced pressure and the resulting 
residue was purified by column chromatography (hexane/ethylacetate) to yield 50 mg of 
3-bromo-2-{4-(methylthio)phenyl}-l-oxa-spiro[4,4]non-2-en-4-one. NMR: 6 1.98 (m, 
4H), 2. 1 1 (m, 4H), 2.55 (s, 3H), 7.32 (d, J - 8.7 Hz, 2H), 8. 1 3 (d, J = 8.7 Hz, 2H)- 

20 

Step 5: Preparation of 3>bromo-2-{4-fmethylsulfonynphenyl}-l -oxa-spiro[4.4]non-2- 
en-4-one 



MeOaS 
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50 mg of 3-bromo-2-{4-(methyIthio)phenyl}-l-oxa-spiro[4,4]non-2-en-4-one 
was stirred with 292 mg of OXONE at room temperature overnight in 5 ml ethanol, 5 
ml THF, and 5 ml water. Then the insoluble material was filtered off and the filtrate was 
concentrated under reduced pressure. The resulting aqueous layer was extracted with 
dichloromethane and the organic layer was concentrated in vacuo. The resulting residue 
was purified to column chromatography (hexane/ethylacetate) to afford 68 mg of 3- 
bromo-2-{4-(methylsulfonyl)phenyl}-l-oxa-spiro[4,4]non-2-en-4-one as a solid, mp; 
127-128 °C. NMR: 5 1.98 (m, 6H), 2.12 (m, 2H), 3.11 (s, 3H), 8.09 (d, J= 8.7 Hz, 2HX 
8.37 (d,y= 8.7Hz,2H). 

Step 6: Preparation of 2-(4-rmethvLsulfonvlY h envn-l-p hpn vl-l-oxa-spiro[4.4]non-2- 

e n-4-o ne 

To a stirred solution of 3-bromo-2-(4-(methylsulfonyl)phenyl)-l-oxa- 
spiro[4,4]non-2-en-4-one (77 mg) in 5 ml of toluene and 15 ml ethanol, were added 15 
mg of tetrakis(triphenylphosphine)palladium(0), 5 ml of 2 M aqueous sodium carbonate 
solution, and 27 mg of benzeneboronic acid. Then the reaction solution was stirred at 90 
"^C for 12 hours. The reaction solvent was evaporated off under reduced pressure and the 
resulting residue was extracted with 20 ml water and dichloromethane (30 ml x 1). The 
organic layer was concentrated in vacuo and the resulting crude product mixture was 
purified by column chromatography (hexane/ethylacetate) to obtain 57 mg of 2-{4- 
(methylsulfonyI)phenyI}-3-phenyl-l-oxa-spiro[4,4]non-2-en-4-one as a solid, mp: 184- 
185 °C. NMR: 6 2.09 (m, 6H), 2.17 (m, 2H), 3.06 (s, 3H), 7.26 (m, 2H),-7.35 (m^-SH), 
7.81 (d, y = 8.1 Hz, 2H), 7.92 (d, J= 8.1 Hz, 2H). IR (cm '): 2925, 1695, 1591, 1403, 
1150, 771. 



[Example 54] 
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3-(4-Isopropylphenyl)-2-{4-(n[iethylsulfonyl)phenyI}-l- 
oxa-spiro[4,4]non-2-en-4-one 

To a stirred solution of 3-bromo-2-(4-methylsulfonyIphenyl)-l-oxa- 
5 spiro[4,4]non-2-en-4-one (105 mg) in 5 ml of toluene and 15 ml ethanol, were added 20 
mg of tetrakis(triphenylphosphine)palladium(0), 5 ml of 2 M aqueous sodium carbonate 
solution, and 50 mg of 4-isopropylbenzeneboronic acid. The reaction solution was 
stirred at 90 °C for 12 hours. The solvent was removed under reduced pressure and the 
resulting residue was extracted with 20 ml water and dichloromethane (30 ml x 3). The 
10 organic layer was concentrated in vacuo and the resulting crude product was purified by 
column chromatography (hexane/ethylacetate) to obtain 87 mg of 3-(4-isopropyl- 
phenyl)-2-{4-(methylsulfonyl)phenyl}-l-oxa-spiro[4,4]non-2-en-4-one as a solid, mp: 
139-140 °C. NMR: 5 1.25 (s, 3H), 1.27 (s, 3H), 2.04 (m, 6H), 2.15 (m, 2H), 2.92 (m, 
IH), 3.06 (s, 3H), 7.21 (m, 4H), 7.83 (d, J = 8.7 Hz, 2H), 7.93 (d, J = 8.7 Hz, 2H). IR 
15 (cm-^):2960, 1694, 1622, 1386, 1318, 1161,768. 

[Example 55] 




3-(4-AcetyIphenyI)-2-{4-(methylsuIfonyl)phenyl}-l-oxa-spiro[4,4]non-2-en-4-one 

20 110 mg of 3-bromo-2-{4-(methylsulfonyl)phenyl}-l-oxa-spiro[4,4]non-2-en-4- 

one was coupled with 55 mg of (4-acetylbenzene)boronic acid by following a procedure 
similar to the synthetic procedure in Example 54 to give 93 mg of 3-(4-acetylphenyl)-2- 
{4-(methylsulfonyl)phenyI}-l-oxa-spiro[4,4]non-2-en-4-one as a solid, mp: 126-130 °C. 
NMR: 5 2.04 (m, 6H), 2.17 (m, 2H), 2.61 (s, 3H), 3.08 (s, 3H), 7.39 (d, 7 = 8.4 Hz, 2H), 

25 7.81 (d,J=8.4Hz,2H), 7.94 (m,4H).IR (cm-'): 2963, 1689, 1317, 1150,771. 
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[Example 56] 



Me02S 




2-{4-(Methylsulfonyl)phenyl}-3-phenyl-l-oxa-spiro[4,5]dec-2-en-4-one 

Step 1: Preparation of 143-hvdroxv-'^-rmethy lthiophenylVprop-1 -vnyl]-cvclohex^n-1 - 



To a stirred solution of 1-ethynyl-cyclohexan-l-oI (3.2 g) in 80 ml dry THF at - 
78 °C and under argon, was added dropwise 35 ml of 2.5 M butyllithium in hexane over 
10 minutes. The reaction solution was stirred for another 20 minutes, which was 
followed by the dropwise addition of 4-methylthiobenzaldehyde (3.2 ml). After stirring 
for another 2 hours, the reaction was -quenched by adding dilute aqueous HCl. The 
reaction solvent was removed in vacuo, and the resulting aqueous solution was 
extracted with dichloromethane. The organic layer was concentrated under reduced 
pressure and the resulting residue was purified by column chromatography 
(hexane/ethylacetate) to yield 4.67 g of l-[3-hydroxy-{4-(methyIthio)phenyl}-prop-l- 
ynyl]-cyclohexanoL NMR: 5 1.45 (m, 6H), 1.70 (m, 2H), 1.90 (m, 2H), 2.17 (d, IH), 
2.49 (s, 3H), 3.57 (s, IH), 5.48 (d, J- 6.0 Hz IH), 7.26 (d, J = 8.4 Hz, 2H), 7.46 (d, J = 
8.4 Hz, 2H). IR(cm-^): 3343, 2934, 1445, 1091. 



MeS 




OH 



Step 2: Preparation of 3-fl'hvdrOXV- CVc loh e xvlV 1-{4-rmethyhhio)phenv])-propvnQne 
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MeS 




O 



To 3.56 g of l-[3-hydroxy-{4-(methylthio)phenyl-prop-l-ynyl]-cyclohexanol 
dissolved in 60 ml dichloromethane, was added 1,79 g of chromium oxide. The reaction 
mixture was stirred overnight at room temperature, and then the insoluble material was 
5 filtered off through Florisil. The filtrate was concentrated in vacuo and the resulting 
residue was purified by column chromatography (hexane/ethylactate) to obtain 1 .42 g of 
3-(l-hydroxy-cyclohexyl)-l-{4-(methylthio)phenyl}-propynone. NMR: 5 1.56 (m, 4H), 
1.76 (m,4HX.2.03 (m, 2H), 2.33 (s, IH), 2.53 (s, 3H), 7.26 (d,y= 8.7 Hz, 2H), 8.01 (d, 
y = 8.7 Hz, 2H). IR (cm"'): 3416, 2936, 1637, 1588, 1263, 1096. 

10 

Step 3: Preparation of 2-l4-fmethvlthio)phenvl}-l-oxa-spiro[4.5]dec-2-en-4-one 
MeS 




1.3 g of 3-(l-hydroxy-cyclohexyl)-l-{4-(methylthio)phenyl}-propynone was 
15 reacted with 0.6 ml diethylamine to obtain 858 mg of 2-{4-(methylthio)phenyl}-] -oxa- 
spiro[4,5]dec-2-en-4-one by following a procedure similar to the procedure in Step 3 of 
Example 53. NMR: 5 1.62-1.82 (m, lOH), 2.54 (s, 3H), 5.92 (s, IH), 7,30 (d, J - 8.1 Hz, 
2H), 7.75 (d,J=8.4 Hz, 2H). IR (cm"'): 2933, 1686, 1588, 1408, 1095,744. 

20 Step 4: Preparation of 2-{4-rmethvlsulfonynphenyl}-l-oxa-spiro[4,5]dec-2-en-4-one 
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Me02S 




O 



The 486 mg of 2-{4-(methylthio)phenyl}-l-oxa-spiro[4,5]dec-2-en-4-one was 
reacted with 1 g of OXONE by following a procedure similar to the procedure in Step 4 
of Example 53 to obtain 470 mg of 2-{4-(methylsulfonyl)phenyl}-l -oxa-spiro[4,5]dec- 
2-en-4-one. NMR: 6 1.77 (m, lOH), 3.09 (s, 3H), 6.10 (s, IH), 8.05 (m, 4H). IR (cm''): 
2935, 1694, 1589, 1408, 1315, 1153, 775. 

Step 5: Preparation of 3-bromo-2-{4-(methylsulfonynphenyl}-l -oxa-spiro[4.5]dec-2- 
en-4-one 



50 mg of 2-{4-(methylsulfonyl)phenyl}-l-oxa-spiro[4,5]dec-2-en-4-one was 
reacted with bromine (0.5 ml) in the presence of 0.1 ml acetic acid to yield 68 mg of 3- 
bromo-2- { 4-(methylsulfonyl)phenyl } - 1 -oxa-spiro[4,5]dec-2-en-4-one by following a 
procedure similar to the procedure in Step 5 of Example 53. mp: 163-164 ''C NMR: S 
1.79 (m, lOH), 3.11 (s, 3H), 8.10 (d, 7- 8.1 Hz, 2H), 8.40 (d, J - 8.1 Hz. 2H). IR (cm 
'): 2936, 1709, 1583, 1316, 1149, 912, 744. 

Step 6: Preparation of 2-{4-(methylsulfonynphenyl}-3-phenyl-l-oxa-spiro[4.5]dec-2- 
en-4-one 



Me02S 




O 



To 102 mg of 3-bromo-2-{4-(methylsulfonyl)phenyl}-l-oxa-spiro[4,5]dec-2- 
en-4-one dissolved in 3 ml toluene and 15 ml ethanol. were added 16 mg of 
tetrakis(triphenylphosphin)palladium(0), 3 ml of 2 M aqueous sodium carbonate and 35 
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mg of benzeneboronic acid. The reaction mixture was stirred at 90 °C for 12 hours. 
The reaction mixture was then purified by a procedure similar to the procedure in Step 6 
of Example 53 to afford 50 mg of 2-{4-(methylsulfonyl)phenyl}-3-phenyl-l-oxa- 
spiro[4,5]dec-2-en-4-one as a solid, mp: 126-127 °C. NMR: 5 1 .77 - 1 .85 (m, lOH), 3.06 
5 (s, 3H), 7.27 (m, 2H), 7.35 (m, 3H), 7.83 (d, J= 8.1 Hz, 2H), 7.94 (d, 7 = 8.1 Hz, 2H). 
IR (cm-'): 2936, 1693, 1621, 1404, 1318, 1147, 1129, 730. 

[Example 57] 




10 

3-(4-Acetylphenyl)-2-{4-(methylsulfonyI)phenyI}-l-oxa-spiro[4,5]dec-2-en-4-one 

To 84 mg of 3-bromo-2-{4-(methylsulfonyl)phenyl}-l-oxa-spiro[4,5]dec-2-en- 
4-one dissolved in 3 ml toluene and 15 ml ethanol, were added 15 mg of 

15 tetrakis(triphenylphosphin)palladium(0), 3 ml of 2 M aqueous sodium carbonate and 40 
mg of (4-acetylbenzene)boromc acid. The reaction mixture was stirred at 90 °C for 12 
hours. The reaction mixture was then purified according to a procedure similar to Step 6 
of Example 56 to obtain 35mg of 3-(4-acetylphenyl)-2-{4-(methylsulfonyl)phenyl}-l- 
oxa-spiro[4,5]dec-2-en-4-one. NMR: 5 1.78-1.86 (m, lOH), 2.61 (s, 3H), 3.08 (s, 3H), 

20 7.37 (d, J= 8.4 Hz, 2H), 7.84 (d, J= 8,4 Hz, 2H), 7.97 (m, 4H). IR (cm"'): 2963, 1689, 
1621, 1317, 1150, 771. 

Compounds of Example 58 - Example 103 were synthesized by following a 
procedure similar to the synthetic procedure in Example 2. 

25 
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[Example 58] - [Example 103] 




Example 


R 


Melting point <& spectral data 


58 


4-F 


mp: 154-155 °C. NMR: 6 1.56 (s, 6H), 3.11 (s, 3H), 7.09 
(m, 2H), 7.30 (m, 2H), 7.83 (d, J = 8.4 Hz, 2H), 7.95 (d, J = 
8.4 Hz, 2H). IR (cm '): 2930, 1696, 1621, 1591, 1386, 1283, 
1149, 1090, 1051, 840, 749. MS (EI): 360 (m). 


59 


4-Cl 


Mp: 153-154 "C. NMR: 6 1.57 (s, 6H), 3.08 (s, 3H), 7.23 (d, 
y=8.1 Hz, 2H), 7.31 (d, J=8.1 Hz, 2H), 7.83 (d, J=8.1 
Hz,2H), 7.97 (d, J= 8.1 Hz, 2H). IR (cm '): 2928. 1696, 
1620, 1384, 1160, 1090, 770, 551. MS (El): 376 {m). 


60 


3- Cl, 

4- Cl 


mp: 171-173 °C. NMR: 6 1.58 (s, 6H), 3.09 (s, 3H), 7.10 
(dd, J= 8.4, 1.8 Hz, IH), 7.44 (m, 2H), 7.83 (d, J= 8.7 Hz, 
2H), 7.98 (d, J= 8.7Hz, 2H). IR (cm"'): 1693, 1620, 1317, 
1150. 


61 


4-Et 


mp: 95-97 "C. NMR: 6 1 .26 (t, J = 7.5 Hz, 3H), 1 .58 (s, 
6H), 2.68 (q, J= 7.2 Hz, 2H), 3.09 (s, 3H), 7.21 (m. 4H), 
7.W (m, 4H). IR (cm ): 1697, 1594, 1386, 1318. 1241, 
1149,912, 744. 


62 


3-Cl 


mp: 151-152 "C. NMR: 5 1.58 (s, 6H), 3.08 (s, 3H). 7.14 
(m, IH), 7.33 (m, 3H), 7.83 (d, J= 8.7 Hz, 2H), 7.95 (d, J = 
8.4Hz, 2H). IR (cm-'): 3020, 2982, 1698, 1619. 1384, 1240, 
1150,958,753. 


63 


3-CH3 


mp: 140-141 °C. NMR: 5 1.57 (s, 6H), 2.35 (s. 3H), 3.07 (s, 
3H), 7.02 (d,J= 7.5 Hz, IH), 7.15 (m, 2H). 7.26 (d, J= 7.5 
Hz, IH), 7.85 (d, J= 8.7 Hz, 2H), 7.92 (d, J= 8.7 Hz, 2H). 
IR (cm '): 2928, 1697, 1403, 1318, 1056, 956, 768. 


64 


2-OMe 


mp: 109-111 °C. NMR: 5 1.58 (s, 6H), 3.04 (s, 3H), 3.54 (s, 
3H), 6.90-6.93 (m, IH), 7.00-7.06 (m, IH), 7.22-7.25 (m, 
IH), 7.40-7.42 (m, IH), 7.79-7.82 (m, 2H), 7.88-7.91 (m, 
2H). IR(cm-'): 3014, 1697, 1590, 1403, 1318. 1251, 1150. 
960. 


65 


2-F 


mp: 120-122 °C. NMR: 5 1.60 (s, 6H), 3.06 (s, 3H), 7.06- 
7.14 (m, IH), 7.20-7.14 (m, IH), 7.31-7.43 (m, 2H), 7.80- 
7.83 (m, 2H), 7.91-7.95 (m, 2H). IR (cm '): 2982. 1699, 
1596,1404,1318,1150,961,761. 
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66 


3-NH, 


mp: 186-187 °C. NMR: 6 1.56 (s, 6H), 3.06 (s, 3H), 3.69 (s, 
2H), 6.57 (d, J= 7.5 Hz, IH), 6.66 (m. 2HX 7.14 (t, J = 7.8 
Hz, IH), 7.87 (d, y = 9.0 Hz, 2H), 7.92 (d, J = 8.7 Hz. 2H). 
IR(cm-'): 3460, 3368, 1693, 1619, 1403, 1316, 1219, 1148, 
958. 


67 


3- 
OMe, 
3-OMe 


mp: 169-170 °C. NMR: 6 1.57 (s, 6H), 3.07 (s, 3H), 3.82 (s, 
3H), 3.91 (s, 3H), 6.83 (m, 3H), 7.89 (d, J= 9.0 Hz, 2H), 
7.93 (d, y= 8.7 Hz, 2H). IR (cm '): 3017, 2932, 1698, 1592, 
1515, 1403, 1318, 1250, 1025, 760. 


68 


2- 
OMe, 
4-OMe 


mp: 107-108 "C. NMR: 5 1.56 (s, 6H), 3.04 (s, 3H), 3.51 (s, 
3H), 3.85 (s, 2H), 6.48 (d, J= 2.4 Hz, IH), 6.58 (d, J= 8.4 
Hz, IH), 7.15 (d,y= 8.7Hz, IH), 7.89 (d, J= 8.7 Hz, 2H), 
7.93 (d, J=9.0Hz, 2H). IR (cm"'): 1699, 1403, 1318. 1150, 
1072, 755. 


69 


2-Cl 


mp: 100-103 °C. NMR: 6 1.61 (s, 6H), 3.05 (s, 3H), 7.25- 
7.27 (m, IH), 7.34-7.38 (m, 2H), 7.47-7.52 (m, IH), 7.73- 
7.76 (m, 2H), 7.89-7.92 (m, 2H). IR (cm '): 1699, 1403, 
1318,1150,1072,755. 


70 


2-CH3 


mp: 130-131 "C. NMR: 6 1.59 (s, 6H), 2.12 (s. 3H), 3.04 (s, 
3H), 7.07-7.09 (m, IH), 7.20-7.24 (m, IH), 7.31-7.33 (m, 
2H), 7.73-7.76 (m, 2H), 7.87-7.90 (m, 2H). IR (cm '): 1697, 
1403, 1318, 1149, 960, 754. 


71 


4-CF3 


mp: 144-146 °C. NMR: 6 1.60 (s, 6H), 3.09 (s, 3H), 7.41- 
7.43 (m, 2H), 7.63-7.65 (m, 2H), 7.81-7.84 (m, 2H), 7.96- 
7.98 (m, 2H). IR(cm-'): 1698, 1632. 1325, 1125, 1068, 959, 
770. 


72 


4- 

SCH3 


mp: 137-141 °C. NMR: 5 1.57 (s, 6H), 2.51 (s, 3H), 3.08 (s, 
3H), 7.17-7.22 (m, 2H), 7.24-7.27 (m, 2H), 7.82-7.88 (m, 
2H), 7.93-7.96 (m, 2H). IR (cm '): 1698, 1316, 1149, 1092, 
960, 770. 


73 


H 


mp: 192-193 °C. NMR: 6 1.58 (s, 6H). 3.07 (s, 3H), 7.27 
(m, 2H), 7.36 (m, 3H), 7.84 (d, J= 8.7 Hz, 2H), 7.93 (d,J = 
8.4 Hz, 2H). IR (cm '): 1697, 1503, 1404, 1245, 1148, 959, 
770. 


74 


2-Cl, 
4-Cl. 


mp: 77-78 °C. NMR: 6 1 .60 (s, 6H), 3.05 (s, 3H), 7.20 (d, J 
= 8.1 Hz, IH), 7.34 (dd, J =8.4, 2.4 Hz, IH), 7.51 (d, J = 
1.8 Hz, IH), 7.74 (d, J= 8.7 Hz, 2H), 7.94 (d, J= 8.7 Hz, 
2H). IR (cm '): 2929, 1701, 1623, 1404, 1318, 1150, 960, 
770. 


75 


3-Cl, 
5-Cl 


mp: 187-188 °C. NMR: 6 1.58 (s, 6H), 3.09 (s, 3H), 7.19 (d, 
J = 1 .8 Hz, 2H), 7.35 (t, J = 1 .8 Hz, 1 H), 7.83 (d, 7=8.7 
Hz, 2H), 7.99 id,J= 8.7 Hz, 2H). IR (cm''): 3019, 1697, 
1616, 1318, 1245, 1151, 958, 770. 


76 


4-r-Bu 


mp: 142-143 °C. NMR: 5 1.33 (s, 9H), 1.57 (s, 6H), 3.07 (s, 
3H), 7.19-7.22 (m, 2H), 7.38-7.41 (m, 2H), 7.86-7.95 (m, 
4H). IR (cm '): 2964, 1698, 1594, 1319, 1150, 1107,960, 
770. 
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4-Ph 


mp: 150-153 "C.NMR: 6 1.60 (s, 6H), 3.07 (s, 3H). 7.35- 
7.38 (m. 3H), 7.43-7.48 (m, 2H), 7.61-7.64 (m. 4H), 7.89- 
7.97 (m,4H). IR (cm '): 1696, 1593, 1384, 1149, 1054,959, 
755. 


78 


4-Br 


mp: 159-161 "C. NMR: 6 1.57 (s, 6H), 3.08 (s, 3H), 7.15- 
7.18 (m, 2H), 7.50-7.53 (m, 2H), 7.82-7.85 (m. 2H), 7.94- 
7.97 (m,2H). IR (cm"'): 1697, 1620. 1383, 1318, 1150, 
1012, 770. 


79 


4- 
CHO 


mp: 130-135 °C. NMR: 5 1.60 (s, 6H), 3.09 (s, 3H), 7.47- 
7.50 (m, 2H), 7.81-7.84 (m, 2H), 7.88-7.91 (m, 2H), 7.95- 
7.98 (m, 2H), 10.03 (s, IH). IR (cm '): 1698, 1617, 1385, 
1317,1149,960,770. 


80 


3- F, 

4- F 


mp; 162 °C. NMR: 5 1.58 (s, 6H), 3.09 (s, 3H), 6.99 (m, 
IH), 7.16 (m, 2H), 7.83 (d, J= 9.0 Hz. 2H), 7.98 (d, J= 8.7 
Hz, 2H). IR(cm-'): 1698, 1597, 1515, 1384, 1210, 1149, 
958, 770. 


81 


2-F, 
4-F 


mp: 181-182 "C. NMR: 5 1.59 (s, 6H), 3.07 (s, 3H), 6.87 
(m, IH), 7.00 (m, IH), 7.33 (m, IH), 7.81 (d, 7 =9.0 Hz, 
2H), 7.95 (d, J = 9.0Hz, 2H). IR (cm '): 1699, 1593,1403. 
1319, 1151, 1097, 972, 770. 


82 


3-F, 
4-OMe 


mp: 144-145 °C. NMR: 5 1.60 (s, 6H). 3.08 (s, 3H), 3.95 (s, 
3H), 6.92 (m, 3H), 7.88 (d, J = 8.7 Hz, 2H), 7.93 (d, J= 8.7 
Hz,2H). IR(cm-'): 1695, 1611, 1516, 1316, 1270, 1123, 
1023,858, 769. 


83 


3-F, 
4.-Me 


mp; 139-141 °G. NMR: 5 1.57 (s, 6H), 2.28 (s, 3H), 3.07 (s, 
3H), 6.99-7.02 (m, 2H), 7.13-7.16 (m. IH), 7.82-7.86 (m, 
2H), 7.92-7.95 (m, 2H). IR (cm '): 1698, 1623, 1588, 1503, 
1319,1253,1149,756. 


84 


A-iso- 
Pr 


mp: 121-123 °C. NMR: 5 1.26 (s, 3H), 1.28 (s, 3H). 2.89- 
2.99 (m, IH), 3.07 (s, 3H), 7.18-7.26 (m, 4H), 7.85-7.94 (m, 
4H). IR(cm-'): 2962, 1697, 1594, 1402. 1319, 1240, 1150. 
770. - , 


85 


3- Me, 

4- Me 


mp: 155-156 °C. NMR:5 1.56 (s, 6H), 2.25 (s, 3H), 2.28 (s, 
3H), 3.06 (s, 3H), 6.96 (dd, J= 7.8, 1.8 Hz, IH), 7.08 (s, 
IH), 7.13 (d, y= 7.8 Hz, IH), 7.76 (d, 7= 9.0Hz, IH), 7.92 
(d,y=9.0 Hz, 2H). IR (cm '): 1698, 1594, 1403, 1318, 
1250, 1149, 856, 770. 


86 


3-iso- 
Pr 


mp; 83-84 "C. NMR: 5 1.19 (s,3H), 1.21 (s, 3H), 1.58 (s, 
6H), 2.88 (m, IH), 3.06 (s, 3H), 7.10 (m, 2H), 7.21 (m, IH), 
7.31 (t, J=7.8Hz, IH), 7.76 (d, 7=9.0 Hz, 2H), 7.92 (d, J 
= 8.7 Hz, 2H). IR(cm-'): 1697, 1618, 1384, 1318, 1149, 
957, 770. 


87 


3-CF3, 
5-CF3 


mp: 168 °C. NMR: 6 1.61 (s, 6H), 3.07 (s, 3H), 7.76 (s, 2H), 
7.80 (d, J= 8.4 Hz, 2H), 7.84 (s, IH), 8.00 (d, J= 8.4 Hz, 
2H). IR (cm '): 1701, 1593, 1405, 1321, 1250, 770. 


88 


4-SEt 


mp: 103-105 °C. NMR; 6 1 .33-1 .38 (t, J = 7.2 Hz, 3H), 1.57 
(s, 6H), 2.94-3.02 (q, J= 7.5 Hz, 2H), 3.08 (s, 3H), 7.18- 
7.21 (m, 2H), 7.29-7.32 (m, 2H), 7.84-7.87 (m, 2H), 7.92- 
7.95 (m, 2H). IR (cm"'): 1695. 1588. 1384. 1318. 1149, 770. 
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89 


3,4,5- 
tri- 
OMe 


mp: 90-100 °C. NMR: 5 1.58 (s, 6H), 3.06 (s. 3H), 3.76 (s, 
6H), 3.88 (s, 3H), 7.88-7.97 (m, 4H), 8.04-8.06 (m, 2H). IR 
(cm '): 1693, 1584, 1391, 1321, 1125. 958. 


90 


5-iso- 

Pr, 
2-OMe 


mp; 128-129 "C. NMR: 5 1.22 (m, 6H). 1.58 (s, 6H), 3.03 
(s, 3H), 3.51 (s, 3H), 6.82-6.85 (m, IH). 7.08 (m. IH), 7.19- 
7.23 (m, IH), 7.80-7.83 (m, 2H), 7.87-7.90 (m. 2H). IR (cm" 
'): 2960, 1700, 1502, 1318, 1149, 771. 


91 


3- 
CHO 


mp: 75-80 "C. NMR: 6 1.60 (s, 6H), 3.08 (s, 3H). 7.55-7.58 
(m, 2H), 7.80-7.84 (m, 4H), 7.93-7.96 (m, 2H), 10.01 (s, 
IH). IR (cm '): 2929, 1696, 1621, 1589, 1403, 1149. 771. 


92 


2- 
CHO 


mp: 70-80 °C. NMR: 6 1.63 (s, 6H), 3.04 (s, 3H), 7.61-7.62 
(m, 2H), 7.71-7.74 (m, 2H), 7.88-7.91 (m, 2H). 8.03-8.04 
(m, 2H), 9.94 (s, IH). IR(cm-'): 1696. 1592. 1405. 1316, 
1150,960,772. 


93 


2-CF3 


mp: 61-62 °C. NMR: 5 1.59 (s, 6H), 3.03 (s. 3H), 7.29 
(m,l H), 7.57 (m, 2H), 7.68 (m. 2H). 7.82 (d, J = 8.7 Hz. 
2H), 7.87 (d, J= 8.7Hz,2H). IR (cm '): 1702, 1404. 1316. 
1128. 


94 


5-F. 
2-CH3 


mp: 159-160 °C. NMR: 6 1.58 (s. 6H). 2.35 (s. 3H). 3.06 (s, 
3H), 6.96 (m, IH), 7.15 (m, 2H), 7.28 (m. IH). 7.82 (dd, J = 
8.4, 1.8 Hz, 2H), 7.91 (dd, J=6.6, 1.8 Hz. 2H). IR (cm '): 
1701, 1594, 1404, 1319, 1160. 


95 


3-OMe 


mp: 151-152 "C. NMR: 6 1.58 (s, 6H), 3.07 (s, 3H). 3.79 (s, 
3H), 6.83 (m, 2H), 6.90 (m, IH), 7.29 (m, IH), 7.85 (d. J = 
8.7 Hz, 2H), 7.93 (d, J = 8.7 Hz. 2H). IR (cm '): 1 696. 1 620, 
1385. 1318, 1261, 1148. 


96 


4-n-Pr 


mp: 99- 1 00 °C. NMR: 6 0.96 (I, J = 7.2 Hz. 3H). 1 .59 (s. 
6H), 1 .66 (q, J = 7.5 Hz, 2H), 2.61 (t, J = 7.8 Hz, 2H), 3.07 
(s, 3H), 7. 1 9 (s, 4H), 7.89 (dd, J = 8.7. 8.7 Hz, 4H). IR (cm" 
'): 1698, 1594, 1382, 1318, 1244, 1149. 


97 


4-«-Bu 


mp: 84-85 °C. NMR: 6 0.83 (t, J= 7.5 Hz, 3H), 1.26 (m. 
4H), 1.58 (s, 6H),2.61 (t, J= 7.5 Hz, 2H), 3.06 (s. 3H), 7.18 
(m,4H), 7.87 (m,4H). IR (cm '): 1698, 1594. 1382, 1318, 
1244, 1149. 


98 


4- 
NMe_, 


NMR: 5 1 .55 (s, 6H), 2.98 (s, 6H), 3.07 (s, 3H), 6.72 (d, J- 
= 8.7 Hz, 2H), 7.14 (d, J= 9.0 Hz, 2H). 7.91 (m, 4H). 


99 


CHF, 


mp: 98 °C. NMR: 6 1 .59 (s, 6H), 3.07 (s, 3H). 6.63 (t, J = 
56 Hz, IH), 7.26 (m, IH), 7.44 (m, 3H), 7.81 (m. 2H). 7.95 
(m, 2H). IR(cm '): 1699, 1622, 1403, 1318, 1150. 


100 


4-Cl, 
3-F 


mp: 153-154 "C. NMR: 5 1.57 (s, 6H). 3.09 (s. 3H), 7.00 
(m, IH), 7.13 (m, IH), 7.39 (t, J= 7.8 Hz. IH), 7.84 (m, 
2H), 7.97 (m, 2H). IR (cm"'): 1699, 1622, 1403, 1318, 1150. 


101 


4-F, 
2-CH3 


mp: 144-146 °C. NMR: 6 1.58 (s, 6H). 2.11 (s, 3H), 3.06 (s, 
3H), 7.28 (m, IH), 7.36 (m, 2H), 7.73 (d, J - 9.0 Hz. 2H), 
7.82 (d, ./= 8.7 Hz, 2H). 


102 


4- 
CH.F 


mp: 132-133 °C. NMR: 5 1.58 (s, 6H), 3.07 (s, 3H). 5.39 (d, 
J =47 J Hz. 2H), 7.26 (m, 4H), 7.85 (m. 2H), 8.01 (m, 2H). 
IR(cm'): 1696, 1623. 1386, 1318, 1182, 1072 
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103 


2-F, 


mp: 141-142 "C. NMR: 5 1.59 (s, 6HX 3.08 (s, 3H), 7.03 




5-F 


(m, 3H), 7.83 (d, J= 8.7 Hz, 2H), 7.92 (d, J = 8.7 Hz, 2H). 






IR(cm'): 1696, 1212,913. 



[Example 104] 




5 2,2-Dimethyl-4-(4-hydroxyphenyl)-5-{4-(methylsulfonyl)phenyI}-3(2/0-f"'*3none 

30 mg of 2,2-dirnethyl-4-(4-methoxyphenyl)-5-{4-(methylsulfonyl)phenyl}- 
3(2//)-furanone (Example 3) in 30 ml dichloromethane was stirred with 0.1 ml boron 
tribromide (1.0 M solution in CH2CI2) at room temperature for 4 hours. And then 10 ml 

10 aqueous sodium thiosulfate was added to the reaction mixture. The mixed solution was 
concentrated in vacuo and was extracted with 50 ml water and dichloromethane (50 ml 
X 3). The organic layer was concentrated under reduced pressure and was purified by 
column chromatography (ethylacetate) to afford 25 mg of 2,2-dimethyl-4-(4- 
hydroxyphenyl)-5-{4-(methylsulfonyi)phenyl}-3r2//)-furanone. mp: 150-152 °C. NMR: 

15 5 1.56 (s,.6HX 2-77 (s, 1H),.3.07 (s,^3H), 6.81 (d, J= 8.7 Hz, 2H), 7.14 (d, J= 8.7 Hz, 
2H), 7.90 (m,4H). IR (cm''): 3492, 2929, 1696, 1597, 1393, 1151, 914, 744. 

Compounds of Example 105 and Example 107 were prepared from the 
corresponding methoxy compounds by following procedures similar to the synthetic 
20 procedure of Example 104. 



25 
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[Example 105] - [Example 107] 




Example 


R 


Melting point <& spectral data 


105 


2-OH 


mp: 182-183 °C. NMR: 5 1.62 (s, 6H). 3.08 (s, 3H), 6.75- 
6.81 (m, IH), 6.87-6.91 (m. IH), 7.04-7.08 (m, IH), 7.47 (s, 
IH), 7.84-7.87 (m, 2H), 7.93-7.96 (m, 2H). IR (cm '): 3384, 
1695, 1590, 1406, 1317, 1145, 961, 757. 


106 


2-OH, 
4-OMe 


mp: 183-184 °C. NMR: 5 1.61 (s, 6H), 3.08 (s, 3H), 3.80 (s, 
3H), 6.37 (dd, J= 8.7, 2.7 Hz, 2H), 6.60 (d, 7 = 3.0 Hz, IH), 
6.76 (d, J= 8.4 Hz, IH), 7.82 (s, IH), 7.87(d, J= 8.7 Hz, 
2H), 7.95 (d, J=9.0 Hz, 2H). IR (cm '): 3371, 1697, 1591, 
1405, 1317, 1296, 1140, 961, 771. 


107 


4-OH, 
3-F 


mp: 230-231 °C. NMR: 5 1.57 (s, 6H), 3.08 (s, 3H), 6.90 
(m, IH), 6.97 (d, J= 8.7 Hz, IH), 7.07 (dd, J= 11.4, J = 4.8 
Hz, 2H), 7.85 (d, J = 8.7 Hz, 2H), 7.95 (d, J = 8.7 Hz, 2H). 



[Example 108] 




NHAc 



4-{3-(AcetyIainino)phenyI}-2,2-dimethyI-5-{4-(niethylsulfonyl)phenyI}- 

3(2//)-furanone 

To 20 mg of 4:(3-aminophenyl)-2,2-dimethyI-5-{4-(methylsulfonyl)phenyl}- 
3(2//)-furanone (Example 66) in 10 ml dry dichloromethane, was added 0.3 ml acetic 
anhydride at 0 °C, and the solution was stirred at room temperature for an hour. Then 
the reaction mixture was concentrated in vacuo, and was extracted with water and 
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dichloromethane. The organic layer was concentrated in vacuo and was purified by 
column chromatography (hexane/ethylacetate = 2:1) to give 15 mg of 4-{3-7V- 
(acetylamino)phenyl}-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone. mp: 
217-218 °C. NMR: 5 1.55 (s, 6H), 2.11 (s, 3H), 3.05 (s, 3H), 6.96 (d, J= 7.5 Hz, IH), 
5 7.31 (d, y = 8.1 Hz, IH), 7.40 (s, IH), 7.49 (d, J - 8.1 Hz), 7,84 (d, J = 8.4 Hz, 2H), 
7.91 (d,y=8.4Hz, 2H). IR (cm"'): 3341, 1690, 1424, 1316, 1149, 959, 770. 

[Example 109] 




2,2-Dimethyl-4,5-di{4-(metbylsulfonyl)phenyI}-3(2/r)-f"ranone 

50 mg of 2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-4-{4-(methyIthio)- 
phenyl}-3(2//)-furanone (Example 72) in 10 ml dichloromethane and 2 ml methanol 

15 was stirred with 300 mg of OXONE at room temperature for 4 hours. The insoluble 
material was filtered off and the filtrate was washed .with aqueous sodium bicarbonate. 
The organic layer was then concentrated under reduced pressure and was purified by 
column chromatography (ethylacetate) to give 45 mg of 2,2-dimethyl-4,5-di{4- 
(methylsulfonyl)phenyl}-3(2//)-furanone. mp: 245-257 ^C. NMR: 5 1.60 (s, 6H), 3.08 (s, 

20 3H), 3.10 (s, 3H), 7.50-7.53 (m, 2H), 7.79-7.82 (m, 2H), 7.94-8.00 (m, 4H). IR (cm''): 
2931, 1698, 1510, 1387, 1258, 1150, 960, 846, 770. 
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[Example 110] 



Me' 




Me 



Me 



SOjEt 



2,2-Dimethyl-4-{4-(ethylsuIfonyI)phenyI}-5-{4-(methylsulfonyl)phenyl}- 

3 (2/r)-f u ra n one 

100 mg of 2,2-dimethyl-4-{4-(ethylthio)phenyl}-5-{4-(methylsulfonyl)- 
phenyl} -3 (2//)-furanone (Example 88) in 10 ml dichloromethane, 2 ml methanol was 
stirred with 400 mg of OXONE at room temperature for 12 hours. The insoluble 
material was filtered off and the filtrate was washed with aqueous sodium bicarbonate. 
The organic layer was then concentrated under reduced pressure and was purified by 
column chromatography (ethylacetate) to give 70 mg of 2,2-dimethyl-4-{4- 
(ethylsulfonyl)phenyl}-5-{4-(methylsuIfonyl)phenyl}-3(2//)-furanone. mp: 198-203 °C. 
NMR: 5 1.29-1.34 (t, J= 7,2 Hz, 3H), L60 (s, 6H), 3.10 (s, SH), 3.10-3.18 (q,y= 7.5 
Hz, 2H), 7.49-7.52 (m, 2H), 7.79-7.82 (m, 2H), 7.90-7.93 (m, 2H), 7.97-7.99 (m, 2H). 
IR(cm-'): 1697, 1619, 1384, 1315, 1150,960, 770. 



2,2-Dimethyl-4-{4-(l-hydroxyethyl)phenyl}-5-{4-(methyIsulfonyl)phenyl}- 

3(2//)-furanone 

A mixture of 4-(4-acetylphenyl)-2,2-dimethyl-5-{4-(methy]sulfonyl)phenyl}- 



[Example 111] 



Me 




Me Me 
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3(2//)-furanone (150 mg, Example 10), sodium borohydride(35mg) and cerium(III) 
chloride (20 mg) in 40 ml methanol was stirred at room temperature for 12 hours, which 
was followed by addition of water. Then the methanol was removed in vacuo and the 
resulting aqueous solution was extracted with ethylacetate. The ethylacetate layer was 
5 concentrated under reduced pressure and was purified by column chromatography 
(hexane/ethylacetate = 1:1) to obtain 100 mg of 2,2-dimethyl-4-{4-(l- 
hydroxyethyl)phenyl}-5-{4-(methylsulfonyl)phenyl}-3(2/:/)-fijranone. NMR: 5 1.51- 
1.53 (d, J=6,3 Hz, 3H), 1.58 (s, 6H), 3.07 (s, 3H), 4.90-4.97 (q, J - 6.3 Hz, IH), 7.25- 
7.28 (m, 2H), 7.39-7.42 (m, 2H), 7.84-7.86 (m, 2H), 7.92-7.95 (m, 2H). IR (cm*'): 3502, 
10 2977, 1696, 1594, 1317, 1149. 960, 771. 

Compounds of Example 112 - Example 124 were prepared according to 
procedures similar to the procedure employed for the synthesis of Example 15. 



[Example 112] - [Example 124] 




Example 


AR 


Melting point & spectral data 


112 


2-Naphthyl 


mp: 174-175 "C. NMR: 6 1.62 (s, 6H), 3.06 (s. 3H), 
7.24-7.28 (m, IH), 7.49-7.52 (m, 2H), 7.81-7.92 (m, 
8H). IR (cm-'): . 1695, 1589, 1403, 1318, 1148,957, 
770. 


113 


2-Thienyl 


NMR: 5 1.58 (s, 6H), 3.09 (s, 3H), 7.05-7.07 (m, IH), 
7.11-7.13 (m, IH), 7.35-7.37 (m, IH), 7.97-7.98 (m, 
4H). 


114 


2-(5- 
Acetyl)- 
thienyl 


mp: 134-135 ^C. NMR: 5 1.59 (s, 6H), 2.55 (s, 3H), 
3.12 (s, 3H), 7.21 (d, J= 3.6 Hz, IH), 7.62 (d, J= 3.9 
Hz, IH), 7.93 (m, 2H), 8.05 (m, 2H). IR (cm '): 2928, 
1703, 1658, 1450, 1316, 1274, 1150, 771. 


115 


4-Pyridyl 


NMR: 5 1.60 (s, 6H), 3.10 (s, 3H), 7.76 (m, IH), 7.82 
(m, 2H), 7.80 (m, 3H), 8.63 (m. 2H). 
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116 


3-(6- 
Methoxy- 
pyridyl) 


mp: 63-64 °C. NMR: 6 1.58 (s, 6H), 3.08 (s, 3H). 3.95 
(s, 3H), 6.78 (d, J= 8.7 Hz, IH), 7.52 (m. IH), 7.84 
(m, 2H), 7.95 (m, 2H), 8.05 (m, IH). IR (cm-'): 1697, 
1591,1288,1150,1023,771,552. 


117 


4-(l-N- 
isopropyl- 
pyrazolyl) 


mp: 143-145 "C. NMR: 6 1.45 (m, 6H), 1.52 (s. 6H), 
3.10 (s, 3H), 4.32 (m, IH), 7.11 (s, IH), 7.16 (s, IH), 
8.05 (m, 4H). IR (cm''): 2981, 2931, 1698. 1561. 
1 409, 1 3 1 5, 11 52, 967, 775, 552. 


118 


3-(6- 
Methyl- 
pyridyl) 


mp: 100 "C. NMR: 6 1.59 (s, 6H), 2.59 (s. 3H). 3.08 
(s, 3H), 7.21 (d, J= 8.1 Hz, IH), 7.59 (m, IH). 7.82 
(m, 2H), 7.95 (m, 2H), 8.34 (d, J= 2.1 Hz, IH). 


119 


2-(5- 
FoiTnyl-4- 
methyl- 
thienyl) 


mp: 198-199 "C. NMR: 6 1.63 (s, 6H), 2.62 (s. 3H), 
3.07 (s, 3H), 7.82 (m, 2H), 7.99 (m, 2H), 8.18 (m. 
IH), 10.05 (s, IH). IR(cm-'): 2928, 1704, 1658. 1618, 
1316, 1215, 1150, 771. 


120 


2-{5-(2- 

[1,3]- 

Dioxalonyl)- 
thienyl} 


mp: 118-120 "C. NMR: 5 1.48 (m, 2H), 1.57 (s, 6H), 
3. 11 (s, 3H), 4.02 (m, 2H), 4.28 (m, 2H), 5.71 (s, IH), 
7.08 (m, 2H), 7.98 (s, 4H). IR (cm "): 2977. 2927, 
2857, 1702, 1378, 1317, 1 149, 1094, 766. 


121 


2-(5. 
Formyl- 
thienyl) 


mp: 168-170 "C. NMR: 5 1.60 (s, 6H), 3.15 (s. 3H), 
7.31 (d, J=3.9Hz, IH), 7.70 (d, J =3.9 Hz, IH), 7.97 
(m, 2H), 8.07 (m, 2H), 9.89 (s, IH). IR (cm '): 2980, 
2928, 1703, 1683, 1589, 1453, 1316, 1226, 1150. 


122 


2-(5- 
Methy]- 
thienyl) 


mp: 141-142 °C. NMR: 6 1.57 (s, 6H), 2.48 (s, 3H), 
3.11 (s, 3H), 6.70 (d, J = 2.7 Hz, IH), 6.91 (d,7= 3.6 
Hz, IH), 7.81 (s, 4H). IR (cm '): 2926, 1702, 1317, 
1141, 770. 


123 


2-(5- 
Formyl- 
furanyl) 


NMR: 5 1.58 (s, 6H), 2.31 (s, 3H), 3.11 (s, 3H), 7.08 
(d, J =3.6 Hz, IH), 7.26 (d, J = 3.6 Hz 2H), 7.08 (s, 
4H). IR(cm-'): 1733,1709, 1696, 1407, 1317, 1169. 


124 


2-(5-Bromo- 
thienyl) 


NMR: 5 1.57 (s, 6H),3.11 (s, 3H), 6.88 (d, J = 3.6 Hz, 
IH), 7.00 (d, J= 3.6 Hz, IH), 7.97 (m, 4H). 



Compounds of Example 125 - Example 159 were prepared by procedures 
similar to the synthetic procedure in Step 4 of Example 22. 



5 [Example 125] [Example 159] 




wo 00/61571 



118 



PCT/KROO/00339 



Example 


R 


Melting point & spectral data 


125 


3-F, 
5-F 


mp: 204-205 °C. NMR: 5 1.57 (s, 6H), 4.96 (br s, 2H), 6.78 (m, 
1H^ f,9D (rr\ 7H'i 7 7R M / = 8 7 H7 !?H> 7 96 ("d /=8 7Hz 
2H). IR (cm '): 3267, 1686, 1218, 1160. 


126 


3-Cl 


mp: 194-195 °C. NMR: 5 1.57 (s, 6H), 4.89 (br s, 2H), 7.14 (m, 
IH), 7.31 (m, 3H), 7.78 (d, J = 9.0 Hz, 2H), 7.93 (d, J = 8.4 

T4-7 9H^ TR Cnm"''^- "^940 1 ^iRQ 1^>14 1 "^44 1161 


127 


3- Cl, 

4- Cl 


mp: 208-209 °C. NMR: 5 1.57 (s, 6H), 4.91 (br s, 2H), 7.09 
(dd,y= 8.4, 1.8 Hz, IH), 7.43 (d, J=5.1 Hz, IH), 7.45 (s, IH), 
7.78 (d, J = 8.4 Hz, 2H), 7.95 (d, J = 8.7 Hz, 2H). IR (cm '): 

J.iiO.J, lOO/, iQIO, l.jHZ, llU^. 


128 


3-CH3 


Mp: 188-189 "C. NMR: 5 1.57 (s, 6H), 2.35 (s, 3H), 4.82 (br s, 

2H), 7.01 (m, IH), 7.15 (m, 2H), 7.25 (m, IH), 7.79 (d, J= 8.7 

Hz, 2H), 7.89 (d, y = 8.7 Hz, 2H). IR (cm '): 3363, 3266, 1686 
1 -3/1 1 1 


129 


3-F 


mp: 155-156 "C. NMR: 5 1.58 (s, 6H),4.90 (br s, 2H), 7.04 (m, 
3H), 7.30 (m, IH), 7.78 (d, J = 8.4 Hz, 2H), 7.93 (d, J - 8.4 
Hz, 2H). IR (cm '): 3339, 3255, 1692, 1620, 1343, 1261, 1 161. 


130 


2-F, 
4-F 


mp: 175-176 °C. NMR: 6 1.59 (s, 6H), 4.95 (br s, 2H), 6.86 (m, 
IH), 6.98 (m, IH), 7.32 (m, IH), 7.76 (d,y = 9.0 Hz 2H), 7.94 
(d, J= 8.4 Hz, 2H). IR (cm '): 3354, 3258, 1692, 1698, 1501, 
1342, 1268, 1160, 1098. 


1 3 1 


4-Me 


mp, 1 /j C iNMK. o l.->o (S, orij, Z.Ih (^S, Jrl), Z.zo (^S, jrl;, 
5.09 (br s, 2H), 6.94 (d, J = 7.8 Hz, IH), 7.07 (d, J = 7.5 Hz, 
IH), 7.79 (d, J = 8.4 Hz, 2H), 7.86 (d, J = 8.7 Hz, 2H). IR (cm' 
'V ■^'^40 "^9^8 l^iRO 1^^9n 1'^4S 1160 79R 


132 


2- 
OMe, 
4-OMe 


mp: 177 °C. NMR: 5 1.56 (s, 6H), 3.52 (s, 3H), 3.85 (s, 3H), 
4.87 (br s, 2H),^6.49 (s, IH), 6.58 (dd, J = 2.4, 2.4 Hz, IH), 
7.14 (d, J= 8.4 Hz, .IH), 7.78 (d, J = .8.7 Hz, 2H), 7.88 (d, J = 

R 7 9H\ TR-/rm''\- '^■^46- "^9S'? 168R 1599 1161 R97 
759. MS (FAB): 380 (m + 1). 


133 


H 


mp: 1 80-1 82 °C. NMR: 6 1 .58 (s, 6H), 4.91 (br s, 2H), 7.30 (m, 
SHI 7 7R M / = R 7 H7 1\W 7 R9 Cd 7=84 H7 7H1 IR (cm 
'): 3375, 3245, 1697, 1617, 1559, 1395, 1241, 1 161, 899, 752. 


134 


3-Cl, 
4-F 


mp: 178 °C. NMR: 5 1.57 (s, 6H), 4.88 (br s, 2H), 7.14 (m, 
2H), 7.39 (m, IH), 7.78 (d, J = 9.0 Hz, 2H), 7.94 (d, J = 8.7 
Hz, 2H). IR (cm '): 3321, 3135, 1657, 1543, 1256, 1162, 912, 
802. 


135 


3-OMe 


mp: 259-260 °C. NMR: 6 1.57 (s, 6H), 3.78 (s, 3H), 4.90 (br s, 
2H), 6.86 (m, 4H), 7.79 (m, 2H), 7.89 (m, 2H). IR (cm '): 
3385, 3245, 1695, 1547, 1321, 1164,900,679. 


136 


4- 
Acetyl 


mp: 219-220 "C. NMR; 5 1.55 (s, 6H), 2.62 (s, 3H), 5.00 (br s, 
2H), 7.26 (d,J= 8.7 Hz, 2H), 7.75 (d, J= 8.7 Hz, 2H), 7.78 (d, 
J = 8.7 Hz, 2H), 7.95 (d, J = 8.7 Hz, 2H). IR (cm '): 3367, 
3261, 1684, 1 164, 913. MS (FAB): 386 (m + 1). 
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137 


2-Me 


mp: 185-186 °C. NMR: 6 1.58 (s, 6H), 2.11 (s, 3H), 4.99 (br s, 
2H), 7.21 (m, IH), 7.29 (m, IH), 7.30 (m, 2H), 7.67 (m, 2H), 
7.83 (m, 2H). IR (cm '): 3323, 1682, 1346, 1 163, 912. 


138 


3- F, 

4- F 


mp: 210-211 °C. NMR: 5 1.58 (s, 6H), 5.06 (br s, 2H), 6.81 (m, 
IH), 7.18 (m, 2H), 7.78 (d, J = 8.4 Hz, 2H), 7.95 (d, J = 8.4 
Hz, 2H). IR (cm-'): 3267, 1691, 1608, 1335, 1219, 1160. 
MS (FAB): 380 (w + 1). 


139 


4-CH3 


mp: 163-164 "C. NMR: 6 1.57 (s, 6H), 2.37 (s, 3H), 4.85 (br , 
2H), 7.18 (m, 4H), 7.79 (d, J = 8.9 Hz, 2H), 7.90 (d, J = 9.0 
Hz, 2H). IR (cm '): 3237, 1682, 1390, 1341, 1161. MS (FAB): 
358 (m+ 1). 


140 


4-Cl 


mp: 230-231 "C. NMR: 5 1.57 (s, 6H), 4.94 (br s, 2H), 7.23 (d, 
J = 8.7 Hz, 2H), 7.36 (d, J = 8.4 Hz, 2H), 7.78 (d, J = 8.4 Hz, 
2H), 7.93 (d, J = 8.7 Hz, 2H). IR (cm"'): 3333, 1685, 1387, 
1342, 1219, 1161. 


141 


4-SMe 


mp: 96-97 °C. NMR: 6 1.57 (s, 6H), 2.50 (s, 3H), 4.91 (br s, 
2H), 7.23 (m, 4H), 7.81 (m, 2H), 7.91 (m, 2H). IR (cm '): 
3374,3228, 1683, 1339, 1161, 1094, 902, 805. MS (FAB): 390 
(m+1). 


142 


3- F, 

4- Ph 


mp: 205 °C. NMR: 5 1.59 (s, 6H), 5.20 (br s, 2H), 7.16 (m, 
2H), 7.46 (m, 5H), 7.86 (d, J = 8.7 Hz, 2H), 7.97 (d, J = 8.7 
Hz, 2H). IR (cm-'): 3324, 3251, 1692, 1611, 1402, 1338, 1 161, 
854, 728. 


143 


3-Br 


mp: 101-102 °C. NMR; 5 1.58 (s, 6H), 4.87 (br s, 2H), 7.57 
(m, 4H), 7.84 (d, J= 8.4 Hz, 2H), 7.94 (d, J = 8.4 Hz, 2H). IR 
(cm-'): 3332, 3241, 1693, 1615, 1404, 1161, 912, 726. 


144 


5-iso- 

Pr, 
2-OMe 


mp: 213 °C. NMR; 6 1.23 (d, J = 6.9 Hz, 6H), 1.57 (s, 6H), 
2.87 (m, IH), 3.52 (s, 3H), 4.85 (br s, 2H), 6.84 (d,J= 6.9 Hz, 
IH), 7.07 (s, IH), 7.22 (d, J=2.1 Hz, IH), 7.76 (d, J= 8.7 Hz, 
2H), 7.87 (d, J = 8.7 Hz, 2H). IR (cm '): 3328, 3257, 1640. 
1530, 1200, 1163, 1029, 746. 


145 


3-/50- 

Pr 


mp: 133 "C. NMR: 5 1.21 (d, J = 6.9 Hz, 6H), 1.57 (s, 6H). 
2.87 (m, IH), 4.91 (br s, 2H), 7.22 (m, 4H), 7.80 (d, J= 8.7 
Hz, 2H), 7.90 (d, J= 8.7 Hz, 2H). IR (cm''): 3370, 3258, 1611, 
1247, 1161, 918, 801,605. MS (FAB): 386 (m + 1). 


146 


4-SEt 


mp: 185 °C. NMR: 6 1.35 (t, J = 7.5 Hz, 3H), 1.57 (s, 6H), 
2.97 (m, 2H), 5.01 (br s, 2H), 7.22 (m, 4H), 7.80 (d, J = 8.7 
Hz, 2H), 7.91 (d, J= 8.7 Hz, 2H). IR (cm '): 3354, 3257, 2927, 
1695, 1682, 1587, 1343, 1 161, 902. 


147 


2-OMe 


mp: 137 °C. NMR: 5 1.57 (s, 6H), 3.54 (s, 3H), 5.08 (br s. 2H), 
6.92 (d, J = 8.4 Hz, IH), 7.02 (t, J = 8.7 Hz, IH), 7.22 (d, J = 
8.7 Hz, IH), 7.35 (t, J= 7.5 Hz, IH), 7.74 (d, J= 8.7 Hz, 2H), 
7.86 (d, J = 8.7 Hz, 2H). IR (cm '): 3335, 3252, 2929. 1685, 
1588, 1404, 1161,902, 845. 
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148 


4-«-Bu 


mp: 107-108 °C. NMR: 6 0.94 (t, J = 7.5 Hz. 3H), 1.37 (m. 
2H), 1.56 (s. 6H), 1.63 (m, 2H), 2.62 (t. J= 7.5 Hz, 2H). 4.94 
(br s, 2H), 7.18 (s, 4H), 7.80 (d, J = 8.4 Hz. 2H), 7.89 (d. J = 
8.4 Hz, 2H), IR (cm '): 3341, 3241. 2929, 1682. 1593, 1342, 
1160. 


149 


3-CL 
5-Cl 


mp: 209-210 °C. NMR; 6 1.57 (s, 6H), 4.90 (br s. 2H), 7.19 (d, 
y = 1 .8 Hz, 2H), 7.34 (t, J = 1 .8 Hz, 1 H). 7.78 (d. 7=8.7 Hz. 
2H), 7.96 (d, J = 9.0 Hz, 2H). IR (cm '): 3352. 3266. 1698, 
1558, 1457, 1165, 899, 807. 


150 


3,4,5- 
tri- 
OMe 


mp: 171-172 °C. NMR: 5 1.57 (s, 6H), 3.77 (s, 6H), 3.87 (s. 
3H), 4.88 (br s, 2H), 6.48 (s, 2H), 7.84 (d. J = 9.0 Hz, 2H), 
7.93 (d,J= 8.7 Hz, 2H). IR (cm"'): 3341, 1686. 1586, 1344. 
1161. 


151 


4-OH 


mp: 164-165 °C. NMR: 8 1.51 (s, 6H), 5.13 (br s. 2H), 6.06 (s. 
IH), 6.85 (m, 2H), 7.08 (m, 2H), 7.96 (m. 2H). 8.04 (m. 2H). 
IR (cm-'): 3352, 3266, 1698, 1558, 1457, 1 165. 899, 807. 


152 


4-F, 
3-OMe 


mp: 168-170 "C. NMR: 6 1.56 (s. 6H), 3.92 (s. 3H). 4.90 (br s, 
2H), 6.96 (m, 3H), 7.79 (m, 2H), 7.93 (m, 2H). IR (cm '): 
3352, 3245, 1697, 1519, 1271, 1024, 912, 729. 


153 


4- 
OMe, 
3-Me, 
5-Me 


mp: 180-181 °C. NMR: 5 1.55 (s, 6H). 2.26 (s, 6H), 3.74 (s, 
3H), 4.91 (br s, 2H), 6.81 (m, IH), 7.53 (m, IH), 7.83 (m. 2H), 
7.91 (m, 2H). IR (cm''): 3325, 1701. 1458, 1287. 1127. MS 
(FAB): 372 (m + 1) 


154 


4-Et 


mp: 133-135 °C. NMR: 6 1.25 (t, J=7.8 Hz, 3H), 1.56 (s. 6H). 
2.67 (q, J = 7.8 Hz, 3H), 4.92 (br s. 2H), 7.20 (m, 4H), 7.79 
(m, 2H), 7.88 (m, 2H). IR (cm '): 3362. 3259. 2930. 1697, 
1594. 1389, 1343, 1161. 


155 


2-F 


mp: 188-189°C. NMR: 5 1.58 (s, 6H). 5.07 (br s, 2H), 7.08 (m, 
IH), 7.21 (dt, J= 7.5, 0.9 Hz, IH), 7.35 (m, 2H), 7.75 (d, J = 
8.7 Hz, 2H), 8.01 (d, J = 8.7 Hz, 2H). IR (cm '): 3365. 3257. 
1685, 1525. 1339, 1 165, 795, 679. 


156 


3-NH, 


mp: 217-218 "C: NMR: S I. 59 (s, 6H), 5.0O(br s. 2H), 6:90 (m. 
IH), 7.05 (m, 3H), 7.76 (m, 2H), 7.93 (m, 2H). IR (cm'): 
3311,3222, 1695, 1489, 1422, 1344, 1161. 


157 


2-F, 
5-F 


mp: 182-183 °C. NMR: 6 1.56 (s, 6H), 5.14 (br s. 2H), 7.43 (m. 
2H), 7.70 (m, IH), 7.81 (m. 2H), 7.87 (m, 2H). IR (cm"'): 
3362, 3259, 2965, 1697, 1559, 1387, 1 162. 


158 


3 -NO, 


mp: 233-234 °C. NMR: 5 1 .61 (s, 6H), 5.09 (br s, 2H), 7.56 (m, 
IH), 7.63 (m, IH), 7.76 (d, J = 8.7 Hz, 2H), 7.95 (d, J = 8.7 
Hz, 2H), 8.17 (m, 2H). IR (cm"'): 3365, 3255. 1690. 1594. 
1529, 1348, 1161. 


159 


5-F, 
2-Me 


mp: 186-187 ''C. NMR: 5 1.58 (s, 6H), 2.35 (s, 3H). 5.04 (br s, 
2H), 6.97 (m, IH), 7.13 (m, 2H), 7.77 (d.y= 8.7 Hz, 2H), 7^90 
(d, J = 8.7 Hz, 2H). IR (cm"'): 3386, 3237, 1691, 1406, 1219, 
1 160. 



Compounds of Example 160 - Example 165 were prepared by procedures 
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[Example 160] - [Example 165] 




Example 


AR 


Melting point & spectral data 


160 


2-Furanyl 


mp: 156-157 °C. NMR: 5 1.56 (s. 6H), 4.90 (br s. 2H), 
6.51 (m, IH), 6.87 (m, IH), 7.37 (m, IH), 7.93 (m, 
2H), 8.01 (d, J= 9.0 Hz, 2H). IR (cm '): 3365, 3257, 
1685, 1525, 1339, 1 165, 795, 729. 


161 


3-Thienyl 


mp: 155-156 °C. NMR: 5 1.56 (s, 6H), 4.94 (br s, 2H), 
6.93 (m, IH), 7.32 (m, IH), 7.51 (m, IH), 7.86 (m, 
2H), 7.96 (m, 2H). IR (cm '): 3353, 3254, 3105, 1695, 
1616, 1343, 1158,912, 729. 


162 


2-Naphthyl 


mp: 178-180 °C. NMR: 5 1.62 (s, 6H), 4.85 (br s, 2H), 
7.26 (m, 2H), 7.50 (m, 2H), 7.83 (m, 3H), 7.85 (m, 
4H). IR (cm-'): 3345, 3252, 1674, 1558, 1160, 801, 
743, 679. MS (FAB): 393 {m + \ ) 


163 


1 -Naphthyl 


mp: 200-201 °C. NMR: 5 1.66 (s, 3H), 1.70 (s, 3H), 
4.76 (br s, 2H), 7.38 (m, 2H), 7.52 (m, 3H), 7.62 (m, 
2H), 7.74 (m, 2H), 7.92 (m, 2H). IR (cm '): 3363, 
3278, 1683, 1615, 1558, 1339, 1 190, 1095, 912, 739. 


164 


4-(l-A'- 
Methyl- 
pyrazolyl) 


NMR: 6 1.53 (s, 6H), 3.92 (s, 3H), 5.12 (br s. 2H), 
7.36 (s, IH), 7.73 (s, IH), 7.98 (s, 4H). 


165 


3-Pyridyl 


mp: 205-206 °C. NMR: 6 1.60 (s, 6H), 4.89 (br s, 2H), 
7.36 (m, IH), 7.72 (m, 1H),.7.77 (d, J = 8.7 Hz, 2H), 
7.94 (d,J=8.7Hz, 2H), 8.46 (d,J= 1.2 Hz, IH), 8.57 
(dd,y=3.3, 1.5 Hz, IH). 
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[Example 166] 

MeS 




2,2-DimethyI-4-(3-fluorophenyl)-5-{4-(methyIthio)phenyl}-3(2//)-furanone 

5 Ste p 1 : Preparation of 2-r3-fluoro phenvlVl-(4-rmethvlthio^phenvl)-ethanone 



MeS 




To a stirred solution of 68 ml thioanisole in 600 ml dichloromethane at 0 °C, 
were added slowly in a series aluminum chloride (77.3 g) and (3-fluorophenyl)acetyl 

10 chloride (100 g). The reaction mixture was stirred for an hour, after which 1 L of 
aqueous HCl was added slowly to the reaction mixture. The quenched mixture was 
stirred for another hour, which was followed by extraction with methylene chloride. 
The organic layer was washed with brine and then was dried over anhydrous 
magnesium sulfate. The magnesium sulfate was filtered off and the filtrate was 

15 concentrated in vacuo. The resulting residue was purified by recrystallization from 
hexane/dichloromethane to yield 142.9 g of 2-(3-fluofophenyl)-l-{4-(methylthio)- 
phenyl}-ethanone. mp: 94.5 - 95.5 °C. NMR: 5 2.52 (s, 3H), 4.23 (s, 2H), 6.95-7.05 (m, 
3H),7.25-7.30 (m, 3H), 7.92 (d, J = 8.7 Hz, 2H). 



20 Step 2: Preparation of 2.2-dimethyl-4-G-fluorophenylV5-(4-rmethvlthio)phenY l}- 
ir?fA-fnranone 

To a stirred dolution of 2-(3-fluorophenyl)-l-{4-(methylthio)phenyl}-ethan-l- 
one (100 g) in 1 L dry THF, was added portion-wise 26 g of 95 % sodium hydride at 0 
25 °C. The reaction solution was stirred at the same temperature for 1 hour. Then 69 g of a- 
bromo-isobutyryl cyanide diluted in 25 ml dry THF was added dropwise to the stirred 
solution at 0 °C. The reaction mixture was stirred ovemight while allowing to warm 
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gradually to room temperature. The solution was concentrated in vacuo, to which was 
added 50 ml water. The aqueous solution was extracted with ethylacetate (1 L). The 
organic layer was concentrated in vacuo and purified by column chromatography 
(hexane/ethylacetate = 6:1) to give 102 g of 2,2-dimethyl-4-(3-fluoropheny])-5-{4- 
5 (methylthio)phenyl}-3(2//)-furanone. mp: 106 °C. NMR: 5 1.55 (s, 6H), 2.50 (s, 3H), 
6.97-7. 1 1 (m, 3H), 7. 1 8 (d, J = 9.0 Hz, 2H), 7.26-7.36 (m, 1 H), 7.55 (d, J = 9.0 Hz, 2H). 

Compounds of "Example 167 - Example 173 were prepared by following 
procedures similar to the procedure used for the synthesis of Example 166. 

10 

[Example 167] - [Example 173] 



MeS 




Example 


R 


Melting point & spectral data 


167 


H 


mp: 109-110 °C NMR: 5 1.55 (s, 6H), 2.49 (s, 3H), 7.16 (d, J- 
8.7 Hz, 2H), 7.27-7.55 (m, 5H), 7.56 (d, J = 8.7Hz, 2H). IR 
(cm '): 2979, 1693, 1612, 1388, 1237, 1170. 1094, 829, 750. 


168 


3-CI 


Oil. NMR: 5 1.55 (s, 6H), 2.49 (s, 3H), 7.15-7.22 (m, 3H), 
7.27-7.3 1 (m, 2H), 7.33-7.36 (m, 1 H), 7.54 (d, J = 8.7 Hz. 2H). 


169 


3-CF3 


NMR: 5 1.56 (s, 6H), 2.49 (s, 3H), 7.18 (d, J = 9.0Hz, 2H), 
7.51-7.62 (m, 6H). 


170 


4-NO2 


NMR: 5 1.57 (s, 6H), 2.51 (s, 3H), 7.21 (d, J= 8.7 Hz, 2H), 
7.53 (d, y=8.7 Hz, 2H), 7.54 (d, J= 9.0 Hz, 2H), 8.21 (d, J = 
8.7 Hz, 2H). 


171 


4-OMe 


mp: 1 19-117 °C. NMR: 6 1.54 (s. 6H), 2.49 (s, 3H), 3.83 (s, 
3H), 6.91 (d, J = 9.0 Hz, 2H), 7.16 (d, J= 8.7 Hz, 2H), 7.23 (d, 
J= 9.0 Hz, 2H), 7.53 (d, J= 8.7 Hz, 2H). 


172 


2-F, 
5-F 


mp: 90.5-91 °C. NMR: 5 1.56 (s, 6H), 2.49 (s, 3H), 7.01-7.06 
(m, 3H), 7.17 (d,y= 8.7 Hz, 2H), 7.53 (d, J= 8.4 Hz, 2H). 


173 


3-F, 
5-F 


mp: 122-123 °C. NMR: 5 1.55 (s, 6H), 2.51 (s, 3H), 6.71-6.78 
(m, IH), 6.84-6.92 (m, 2H), 7.21 {d,J= 8.7 Hz, 2H), 7.55 (d, 
J= 9.0 Hz, 2H). 
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[Example 174] 

MeS 




2,2-DiinethyI-5-{4-(methylthio)phenyl}-4-(2-thienyl)-3(2jH)-fu»"anone 

2,2-Dimethy 1-5- {4-(inethylthio)pheny 1 } .4-(2-thienyl)-3 (2/r)-furanone was 
prepared according to a procedure similar to the synthetic procedure in Example 166. 
mp: 113-114 °C. NMR; 6 1.55 (s, 6H), 2.51 (s, 3H), 7.05 (dd, J= 5.1, 3.9 Hz, IH), 
7.11 (dd, J= 3.6, 1.2 Hz, IH), 7.22 (d, J= 8.4 Hz, 2H), 7.33 (d, J= 5.1 Hz, IH), 7.68 (d, 
J= 9.0 Hz, 2H). 

[Example 175] 

P 

Me-S F 




2,2-DimethyI-4-(fluorophenyl)-5-{4-(methylsulfinyl)phenyI}-3(2//)-furanone 

Step 1: Preparation nf 4-hromn-2 2-dimeth vl-5-{4-('methvlsulfinvnnhenvn-3(2//)- 
furanone 
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To a solution of 2,2-dimethyl-5-{4-(methylsulfmyl)phenyl}-3(2//)-furanone 
(135 mg) in 25ml of CCI4, were added 1ml acetic acid and 0.1 ml bromine. The reaction 
mixture was stirred at room temperature for 2.5 hx. Then the reaction was quenched by 
adding 10ml of saturated aqueous sodium thiosulfate. The volatile materials were 

5 removed in vacuo, which was followed by extraction with dichloromethane (50 ml x 3). 
The organic layer was dried over anhydrous magnesium sulfate and the magnesium 
sulfate was filtered off The filtrate was concentrated in vacuo and the crude product 
was purified by column chromatography (hexane/ ethylacetate = 1 : 1 ) to give 68 mg of 
4-bromo-2,2-dimethyl-5-{4-(methylsulfinyl)phenyl}-3(2//)-furanone. mp: 117-118 °C. 

10 NMR: 5 1.55 (s, 6H), 2.79 (s, 3H), 7.81 (d, J= 8.2 Hz, 2H), 8.38 (d, J= 8.2 Hz, 2H). IR 
(cm-^): 1706, 160K 1555, 1 191, 1052. 

Step 2: Preparation of 2.2-dimethvl-4-r4-fluorophenvn-5-l4-rmethvlsulfinvnphenvll- 
3(2ffl-fyranone 

15 

To 53 mg of 4-bromo-2,2-dimethyl-5-{4-(methylsulfmyl)phenyl}-3(2//)- 
furanone in 30 ml of benzene, were added 25 mg of Pd(Ph3)4, 25.4 mg of (4- 
fluorobenzene)boronic acid and 0.22ml of 2 M aqueous sodium carbonate. The reaction 
mixture was stirred at 80 - 90 ""C for 12 hours. Then the reaction mixture was 

20 concentrated under reduced pressure. The resulting residue was extracted with CH^CU 
and brine and the organic layer was dried over anhydrous MgS04. The organic layer 
was evaporated off in vacuo and the crude product was purified by column 
chromatography (hexane/ethylacetate) to yield 15 mg of 2,2-dimethyl-4-(4- 
fluorophenyl)-5-{4-(methylsulfinyl)phenyl}-3(2//)-furanone. mp: 134-136 °C. NMR: S 

25 1.57 (s, 6H), 2.75 (s, 3H), 7.08 (m, 2H) 7.27 (m, 2H), 7.65 (d, J= 8.2 Hz, 2H), 7.80 (d, 
J-8.2HZ, 2H). IR(cm '):2925,2854, 1695, 1618, 1590, 1237, 1051,758. 



30 
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[Example 176] 



P 

Me-S" 




2,2-dimethyI-4-(3-fluorophenyl)-5-{4-(methylsulfinyI)phenyI}-3(2/r)-f**ranone 

5 

To a stirred solution of 2,2-dimethyl-4-(3-fluorophenyl)-5-{4- 
(methylthio)phenyI}-3(2//)-furanone (2.0 g, Example 166) in 50 ml dichloromethane, 
was added 1.5 g of w-chloroperoxybenzoic acid at 0 ''C. The reaction solution was 
stirred at the same temperature for one and half hours, after which 30 ml 5 % aqueous 

10 sodium bicarbonate was added and the solution was stirred for another 10 minutes. 
Then the reaction mixture was concentrated in vacuo, and the resulting residue was 
extracted with 50 ml water and dichloromethane (30 ml x 3). The organic layer was 
concentrated in vacuo and was purified by column chromatography 
(hexane/ethylacetate = 1:1) to give 1.3 g of 2,2-dimethyl-4-(3-fluorophenyl)-5-{4- 

15 (methylsulfmyl)phenyl}-3(2//)-furanone. mp: 143-144 °C. NMR: 5 1.58 (s, 6H), 2.76(s, 
3H), 7.26-7.08 (m, 3H), 7.30-7.38 (m, IH), 7.65 (d, J- 8.2 Hz, 2H), 7.80 (d, J= 8.2 Hz, 
2H). : : 

[Example 177] 




20 

4-(3,5-Difluorophenyl)-2,2-dimethyI-5-{4-(methylsuIfinyl)phenyl}-3(2//)-fi*'*anone 
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4-(3,5-Difluorophenyl)-2,2-dimethyl-5-{4-(methylsulfinyl)phenyl}-3(2//)- 
furanone was prepared by following a procedure similar to the synthetic procedure in 
Example 176. mp: 133-134 *^C. NMR: 5 1.57 (s, 6H), 2.77 (s, 3H), 6.75-6.87 (m, 3H), 
5 7.69 (d, J = 8.2 Hz, 2H), 7.80 (d, J = 8.2 Hz, 2H). 



[Example 178] 




1 0 4-(3-Chloro-4-fluoropheny I)- 2,2-dimethyI-5-{4-(methylsulfonyl)pheny I}-3(2/0- 

furan-3-thione 



90 mg of 4-(3-chloro-4-fluorophenyl)-2,2-dimethyl-5-{4-(melhylsulfonyl)- 
phenyl}-3(2//)-furanone (Example 2) in 30 ml toluene was stirred at reflux for 12 hours 

15 in the presence of 60 mg of Lawesson's reagent. Then the solvent was removed in vacuo 
and the resulting residue was extracted with 50 ml water and ethylacetate (50 ml x 3). 
The organic layer was concentrated under reduced pressure and was purified by column 
chromatography (hexane/ethylacetate = 4:1) to give 30 mg of 4-(3-chloro-4-fluoro- 
phenyl)- 2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furan-3-thione as a solid. 

20 mp: 165-166 °C. NMR: 5 1.71 (s, 6H), 3.07 (s, 3H), 7.12 (m, IH), 7.21 (d, IH), 7.36(dd, 
IH), 7.81 (d, J= 8.4 Hz, 2H), 7.95 (d, J = 8,4 Hz, 2H). IR (cm"'): 1580, 1553, 1502, 
1319, 1261, 1154,957,760. 

Compounds of Example 179 - Example 181 were prepared according to 
25 procedures similar to the synthetic procedure in Example 178. 
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(Example 179] ~ [Example 181) 

MeOjS 



Me Me 



Example 


R 


Melting point & spectral data 


179 


4-F 


NMR: 6 1.69 (s, 6H), 3.12 (s, 3H), 7.23 (m, 2H), 7.48 (m, IH), 
7.36 (dd, J = 8.4, 2.4 Hz, IH), 8.11 (d, J = 8.1 Hz, 2H), 8.48 (d, 
J =8.4 Hz, 2H). 


180 


3-F 


mp: 106-107 °C. NMR: 5 1.70 (s, 6H), 3.07 (s, 3H), 7.01 (m, 
2H), 7.12 (m, IH), 7.40 (m, IH), 7.79 (d,J= 8.1 Hz. 2H), 7.92 
(d, J= 8.1 Hz. 2H). IR (cm '); 1616, 1584, 1397, 1319, 1255, 
1154, 957. 


181 


3-F, 
5-F 


mp: 126-127 °C. NMR: 5 1.72 (s, 6H). 3.08 (s, 3H). 6.84 (m, 
3H), 7.80 (d,J= 8.7 Hz, 2H), 7.95 (d, J= 8.7 Hz, 2H). IR (cm" 
'): 1624, 1593, 1391, 1323, 1284, 1120, 988. 



[Example 182] 




5-[{4-{(Acetylamino)sulfonyl}phenyl]-2,2-dimethyl-4-(3-fluorophenyI)-3(2/r)" 

furanone 

360 mg of 5- {4-(aminosulfonyl)phenyl} -2,2-dimethyl-4-(3-fluorophenyl)- 
3(2//)-furanone (Example 129) in 30 ml dichloromethane was reacted with 0.8 ml 
acetic anhydride in the presence of 0.5 ml triethylamine and 50 mg of 4-(N,N- 
dimethylamino)pyridine at room temperature for 12 hours. The reaction mixture was 
concentrated in vacuo, which was followed by extraction with 30 ml water and 
dichloromethane (30 ml x 3). The organic layer was concentrated under reduced 
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pressure and then was purified by column chromatography (hexane/ethylacetate 2:1) to 
afford 397 mg of 5-[4-{(acetylamino)sulfonyl}phenyl]-2,2-dimethyl-4-(3-fluoro- 
phenyl)-3(2//)-furanone as a sohd. mp: 178-179 'C. NMR: 5 1.57 (s, 6H), 2.08 (s, 3H), 
7.05 (m, 3H), 7.34 (m, IH), 7.82 (d, J= 8.4 Hz, 2H), 8.05 (d, J= 8.4 Hz, 2H), 8.20 (br s. 
5 1H).IR (cm-'): 3198, 3238, 1698, 1431, 1261, 1159. 



[Example 183] 




10 5-[4-{(rt-Butyrylainino)sulfonyI}phenyI]-2,2-dimethyl-4-(3-fluorophenyl)- 3(2//)- 

furanone 

360 mg of 5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl-4-(3-fluorophenyl)- 
3(2//)-furanone (Example 129) in 30 ml dichioromethane was reacted with 0.8 ml 

15 butyric anhydride in the presence of 0.5 ml triethylamine and 50 mg of 4-(N,N- 
dimethylamino)pyridine at room temperature for 12 hours. The reaction mixture was 
concentrated in vacuo, which was followed by extraction with 30 ml water and 
dichioromethane (30 ml x 3). The organic layer was concentrated under reduced 
pressure and then was purified by column chromatography (hexane/ethylacetate 2:1) to 

20 afford 363 mg dbf 5-[4-{(«-butyrylamino)sulfonyI}phenyl]-2,2-dimethyl-4-(3- 
fluorophenyl)-3(2//)-furanone as a solid, mp: 188-189 ^C. NMR: 5 0.89 (t, J = 7.5 Hz, 
3H), 1.58 (s, 6H), 1.60 (m, 2H), 2.24 (t, J = 7.5 Hz, 2H), 7.05 (m, 3H), 7.34 (m, IH), 
7.82 (d, J= 8.4 Hz, 2H), 8.06 (d, J= 8.4 Hz, 2H), 8.19 (br s, IH). IR (cm''): 3195, 3140, 
1698, 1435, 1350, 1190. 

25 
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[Example 184] 



MeHN 




F 



5 



2,2-Dimethyl-5-{4-(7V-methylaminosuIfonyI)phenyl}-4-(3-fluorophenyl)-3(2/0^ 

furanone 



500 mg of 2,2-dimethyl-5-{4-(methylsulfinyl)phenyl}-4-(3-fluorophenyl)- 
3(2//)-furanone (Example 166) was stirred in 15 ml trifluroacetic anhydride for an hour 
at 0 ""C and then the solvent was removed in vacuo. The resulting residue was dissolved 

10 in 10 ml 1:1 methanol/triethylamine and was stirred at 0 °C for an hour. The solution 
was concentrated under reduced pressure. Then the resulting residue was stirred in 15 
ml dichloromethane, to which was added 5 ml acetic acid saturated with chlorine. After 
the solution was stirred for 30 minutes at 0 °C, the solvent and the unreacted chlorine 
was removed in vacuo. The resulting residue was dissolved in 5 ml toluene and the 

15 toluene was evaporated off in vacuo. The resulting residue was dissolved in 20 ml THF 
and reacted with 1 ml of 40 % aqueous methylamine for 2 hours at 0 ''C. The reaction 
solution was concentrated in vacuo, which was followed by extraction with 30 ml water 
and dichloromethane (30 ml x 3). The organic layer was washed with brine and 
concentrated under reduce pressure. The resulting residue was purified by column 

20 chromatography (hexane/ethylacetate = 3 : 2) to give 155 mg of 2,2-di^ethyl-5-{4-(N- 



methylaminosulfonyl)phenyl}-4-(3-fluorophenyl)-3(2/f)-furanone as a solid, mp: 176- 
177 X. NMR: 5 1.58 (s, 6H), 2.70 (d, J = 5A Hz, 3H), 4.35 (q, J = 5.4 Hz, IH), 7.04 
(m, 3H), 7.33 (m, IH), 7.89 (d, J = 8.7 Hz, 2H), 7.86 (d, J 8.7 Hz, 2H). IR (cm''): 
3285, 1696, 1402, 1388, 1261, 1160. 
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[Example 185] 



EtHN' 




2,2-DimethyI-5-{4-(7V-ethylaminosulfonyI)phenyl}-4-(3-fluorophenyl)-3(2//)- 
5 furanone 

By following the procedure in Example 184 except using 70 % aqueous 
ethylamine, the titled compound was obtained, mp: 113-1 14 °C. NMR: 5 1,13 (U J - 7.2 
Hz, 3H), 1.57 (s, 6H), 3.06 (m, 2H). 4.34 (t, J = 6.0 Hz, IH), 7.03 (m, 3H), 7.32 (m. 
10 IH), 7.78 (d, J = 8.7 Hz, 2H), 7.86 (d, J - 9.0 Hz, 2H). IR (cm '): 3271. 1694, 1619, 
1592, 1387, 1260, 1159. 

Compounds of Example 186 - Example 218 were prepared by a procedure 
similar to the synthetic procedure in Step 6 of Example 31. 

15 

[Example 186] (Example 218] 




Example 


R 


Melting point & spectral data 


186 


4-F 


mp: 111-114 "C. NMR: 5 0.95 (t, J= 7.2 Hz, 3H), 1.54 (s, 3H). 
1.97 (m, 2H), 3.08 (s, 3H), 7.09 (m, 2H), 7.24 (m, 2H), 7.84 (d, 
J = 8.1 Hz. 2H), 7.95 (d, J = 8.7 Hz, 2H). IR (cm"'): 2972. 
1696, 159L 1511, 1318, 1149,913,745,551 


187 


3-F 


mp: 107-108 °C. NMR: 5 0.95 (t, J= 7.2 Hz, 3H), 1.55 (s, 3H), 
1 .97 (m, 2H), 3.08 (s, 3H), 7.04 (m, 2H), 7.35 (m, 2H), 7.84 (d, 
J = 8.7 Hz, 2H), 7.96 (d, J = 8.4 Hz, 2H). IR (cm '): 2926. 
1698. 1403, 1319, 1149, 961. 850, 769, 552 
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18S 


2-F 


mp: 108-109 °C. NMR: 6 0.96 (t, J= 7.2 Hz, 3H), 1.56 (s, 3H), 
1.99 (m, 2H), 3.06 (s, 3H), 7.10 (m, IH), 7.28 (m, 3H), 7.83 (d, 
J = 8.4 Hz, 2H), 7.94 (d, J = 8.7 Hz, 2H). IR (cm '): 2975, 
2929, 1699, 1595, 1404, 1319, 1150, 969, 766, 552. 


189 


3- F, 

4- F 


mp: 106-108 °C. NMR: 5 0.94 (t, J = 7.5 Hz, 3H), 1 .54 (s, 3H), 
1.97 (m, 2H), 3.09 (s, 3H), 7.00 (m, IH), 7.16 (m, 2H), 7.83 (d, 
J = 8.4 Hz, 2H), 7.973(d, J = 8.4 Hz, 2H). IR (cm '): 2931, 
1698, 1597, 1518, 1277, 1160, 959, 868, 770, 552. 


190 


3- Cl, 

4- F 


mp: 145-146 °C. NMR: 5 0.95 (t, J = 7.5 Hz, 3H), 1 .54 (s, 3H), 
1.97 (m, 2H), 3.09 (s, 3H), 7.13 (m, 2H), 7.37 (m, IH), 7.84 (d, 
J = 8.7 Hz, 2H), 7.97 (d, J = 8.7 Hz, 2H). IR (cm"'): 2974, 
1696, 1622, 1502, 1319, 1252, 1150, 956,766, 726, 552. 


191 


4-OMe 


mp: 130-133 °C. NMR: 5 0.94 (t, J= 7.5 Hz, 3H), 1.55 (s, 3H), 
1.97 (m, 2H), 3.07 (s, 3H), 3.83 (s, 3H), 6.93 (d, J = 9.0 Hz, 
2H), 7.19 (d, J = 8.7 Hz, 2H), 7.90 (m, 4H). IR (cm '): 2929, 
1694, 1593,- 1613, 1317, 1148,913, 744, 552. 


192 


4-Me 


mp: 48-49 "C. NMR: 6 0.95 (t, J = 7.5 Hz, 3H), 1.54 (s, 3H), 
1.96 (m, 2H), 2.38 (s, 3H), 3.07 (s, 3H), 7.17 (m, 4H). 7.89 (m, 
4H). IR (cm '): 2974, 2927, 1696, 1624, 1514, 1402, 1318, 
1149,958,769,552. 


193 


3-Me 


mp: 48-49 °C. NMR: 5 0.95 (t, J = 7.5 Hz, 3H), 1.54 (s, 3H), 
1.97 (m, 2H), 2.35 (s, 3H), 3.07 (s, 3H), 7.00 (m, IH), 7.14 (m, 
2H), 7.26 (m, IH), 7.85 (d, J = 8.7 Hz, 2H), 7.92 (d, J = 8.4 
Hz, 2H). IR (cm"'): 2974, 2928, 1696, 1621, 1403, 1319, 1149, 
957, 768, 552. 


194 


3-CF3 


mp: 45-46 "C. NMR: 6 0.97 (t, J = 7.2 Hz, 3H), 1.56 (s, 3H), 
1.99 (m, 2H), 3.08 (s, 3H), 7.53 (m, 4H), 7.83 (d, J = 8.1 Hz, 
2H), 7.96 (d, J = 8.1 Hz, 2H). IR (cm"'): 2977, 2932, 1696, 
1625, 1594, 1404, 1326, 1232, 1151, 1091,958,912, 769, 701, 
552. 


195 


3-Cl 


mp: 94-95 °C. NMR: 5 0.95 (t, J = 7.5 Hz, 3H), 1.54 (s, 3H), 
1 .98 (m, 2H), 3.08 (s,- 3H), 7.1 3 (m, IH), 7.30 (m, 3H-), 7.84 (d, 
J= 8.7 Hz, 2H), 7.96 (d, J = 8.7 Hz, 2H). IR (cm '): 2975, 
2930, 1699, 1620, 1403, 1319, 1150, 958, 742, 552. 


196 


3- 
Acetyl 


mp: 135-136 °C. NMR: 6 0.97 (t, J= 7.2Hz, 3H), 1.54 (s, 3H), 
1.98 (m, 2H), 2.58 (s, 3H), 3.07 (s, 3H), 7.48 (m, 3H), 7.82 (d, 
J - 8.7 Hz, 2H), 7.88 (m, IH), 7.94 (d, J = 9.0 Hz, 2H). IR 
(cm-'): 2927, 1694, 1590,1318, 1149,959,801,771,552. 


197 


3,4- 
meth- 
ylene- 
dioxy 


mp: 160-163 "C. NMR: 5 0.94 (t, J = 7.5 Hz, 3H), 1 .53 (s, 3H), 

1.96 (m, 2H), 3.08 (s, 3H), 6.00 (s, 2H), 6.73 (m, 2H), 6.84 (m, 

IH), 7.88 (d, J= 8.4 Hz, 2H), 7.95 (d, J = 8.4 Hz, 2H). 

IR (cm-'): 2922, 2851, 1696, 1596, 1507, 1438, 1404, 1318, 

1243,1149,1035,958,769,552. 


198 


4-CI, 
3-CF3 


mp: 168-170 °C. NMR: 8 0.96 (t, J= 7.2 Hz, 3H), 1.56 (s, 3H), 
1.98 (m, 2H), 3.09 (s, 3H), 7.37 (m, IH), 7.51 (m, IH), 7.64 
(m, IH), 7.82 (d, y = 8.7 Hz, 2H), 7.99 (d, J= 8.4 Hz, 2H). IR 
(cm-'): 2929, 1697, 1624, 1592, 1317, 1149, 913, 744, 552. 



wo 00/61571 



133 



PCT/KROO/00339 



199 


4-Et 


mp: 45 °C. NMR: 5 0.95 (t, J = 6.9 Hz, 3H), 1.26 (t, J= 7.8 
Hz, 3H), 1 .53 (s, 3H), 1 .96 (q, J = 6.9 Hz, 2H), 2.67 (q, J = 7.8 
Hz, 2H), 3.07 (s, 3H), 7.15-2.26 (m, 4H), 7.85-7.94 (m, 4H). 
IR(cm'): 1693, 1594, 1319, 1149,913,745,552. 


200 


3-OMe 


NMR: 5 0.95 (t, J = 7.5 Hz, 3H), 1.54 (s, 3H), 1.98 (m, 2H), 
3.07 (s, 3H), 3.78 (s, 3H), 6.85 (m, 3H), 7.28 (m, IH), 7.86 (d, 
J = 8.7 Hz, 2H), 7.93 (d, J = 8.4 Hz, 2H). IR (cm-'): 2931, 
2838, 1696, 1621, 1403, 1318, 1149, 1036, 957, 769,552. 


201 


3-iso- 
Pr 


NMR: 5 0.96 (t, J = 7.5 Hz, 3H), 1.19 (s, 3H), 1.21 (s, 3H), 
1.54 (s, 3H), 1.97 (m, 2H), 2.87 (m, IH), 3.06 (s, 3H), 7.09 (m, 
2H), 7.26 (m, 2H), 7.89 (m, 4H). IR (cm '): 2964, 2928, 1696, 
1620, 1402, 1319, 1149, 958, 771, 552. 


202 


4-«-Pr 


NMR: 5 0.96 (m, 6H), 1.53 (s, 3H), 1.66 (m, 2H), 1.95 (m, 
2H), 2.61 il,J= 7.5 Hz, 2H), 3.07 (s, 3H), 7.18 (m, 4H), 7.89 
(m, 4H). IR (cm-'): 2966, 2930, 1697, 1510, 1401, 1319, 1149, 
958, 769, 552. 


203 


4-«-Bu 


NMR: 5 0.94 (m, 6H), 1.38 (m, 2H), 1.53 (s, 3H), 1.62 (m, 2H) 
1.96 (m, 2H), 2.63 (t, J = 7.8 Hz, 2H), 3.07 (s, 3H), 7.18 (m, 
4H), 7.86 (d, J= 8.4 Hz, 2H), 7.93 (d, J = 8.4 Hz, 2H). IR (cm" 
'): 2969, 2929, 1697, 1622, 1594, 1401, 1319, 1149. 958, 769, 
552. 


204 


3- Me, 

4- Me 


mp: 124-126 °C. NMR: 5 0.95 (t, J= 7.5 Hz, 3H), 1.53 (s, 3H), 
1.96 (m, 2H), 2.25 (s, 3H), 2.28 (s, 3H), 3.06 (s, 3H), 6.93 (m, 
IH), 7.06 (m, IH), 7.13 (m, IH), 7.90 (m, 4H). IR'(cm'): 
2973,2926, 1696, 1624, 1404, 1319, 1149, 959, 769, 552. 


205 


3- Cl, 

4- Cl 


mp: 120-123 °C. NMR: 5 0.95 (t, J= 7.5 Hz, 3H), 1.54 (s, 3H), 
1.97 (m, 2H), 3.09 (s, 3H), 7.08 (m, IH), 7.44 (m, 2H), 7.84 (d, 
J = 8.7 Hz, 2H), 7.98 (d, J = 9.0 Hz, 2H). IR (cm '): 2875, 
2930, 1696, 1620, 1406, 1319, 1150, 957, 769, 730, 552. 


206 


3- 
CHFj 


mp: 110-111 °C. NMR: 5 0.96 (t, J= 7.5 Hz, 3H), 1.56 (s, 3H), 
1.97 (m, 2H), 3.07 (s, 3H), 6.63 (t, J = 56.4 Hz, IH), 7.36 (m, 
IH), 7.47 (m, 3H), 7.83 (d, J = 8.4 Hz. 2H), 7.95 (d, J = 8.7 
Hz. 2H). IR (cm '): 2976, 2931, 1697, 1624, 1594, 1319, 1150, 
1028, 769, 552. 


207 


4-Cl 


mp: 62-63 °C. NMR: 5 0.95 (t, J = 7.5 Hz, 3H), 1.54 (s, 3H), 
1.95-1.99 (m, 2H), 3.08 (s, 3H), 7.20-7.23 (m, 2H), 7.35-7.38 
(m, 2H), 7.83-7.86 (m, 2H), 7.94-7.97 (m, 2H). IR (cm"'): 
1696, 1588, 1319, 1150, 1090, 968, 769, 552. 


208 


4-CF3 


mp: 56-57 °C. NMR: 5 0.96 (t, J = 7.5 Hz, 3H), 1.56 (s, 3H), 
1.97-2.01 (m, 2H), 3.09 (s, 3H), 7.40-7.42 (m, 2H), 7.63-7.65 
(m, 2H). 7.82-7.85 (m, 2H), 7.96-7.99 (m, 2H). IR (cm"'): 
2978, 2932, 1696, 1623, 1326, 1151, 1071, 846, 771, 552. 


209 


4- 
OCF3 


mp: 89-90 °C. NMR: 5 0.95 (t, J = 7.5 Hz, 3H), 1.55 (s, 3H), 
1.95-2.00 (m, 2H), 3.09 (s, 3H), 7.25-7.33 (m, 4H), 7.83-7.86 
(m, 2H), 7.95-7.98 (m, 2H). IR(cm-'): 2976, 2931, 1697, 1567, 
1259. 1150, 769,552. 
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210 


4-Cl, 
3-F 


mp: 58-59 °C. NMR: 5 0.95 (t, J = 7.5 Hz, 3H), 1.55 (s, 3H), 
1.98 (m, 2H), 3.10 (s, 3H), 6.99 (m, IH), 7.14 (m, IH), 7.40 
(m, 1 H), 7.85 (d, J = 8.7 Hz, 2H), 7.99 (d, J = 8.7 Hz, 2H). IR 
(cm '): 2930, 1715, 1698, 1622, 1403, 1319, 1150, 1074, 959, 
858, 768, 552. 


211 


4-F, 
2-Me 


NMR: 5 0.96 (t, J = 7.5 Hz, 3H), 1.54 (s, 3H), 1.99 (m, 2H), 
2.11 (d, J= 2.1 Hz, 3H), 3.04 (s, 3H), 7.00 (m, 3H), 7.74 (d, J 
= 8.4 Hz, 2H), 7.90 (d, J = 8.1 Hz, 2H). IR (cm"'): 2976, 2929, 
1696, 1612, 1564, 1320, 1246, 1160, 958, 769, 730, 551. 


212 


5-F, 
2-Me 


NMR: 6 0.95 (t, J = 7.2 Hz, 3H), 1.55 (s, 3H), 1.98 (m, 2H), 
2.35 (s, 3H), 3.06 (s, 3H), 6.97 (m, IH), 7.19 (m, 2H), 7.84 (d, 
J = 8.4 Hz, 2H), 7.93 (m, J = 8.1 Hz, 2H). IR (cm"'): 2977, 
2930, 1697, 1632, 1503, 1405, 1320, 1 150, 958, 771, 552. 


213 


3- 
OMe, 
4-OMe 


mp: 133-134 °C. NMR: 5 0.96 (t, J= 7.2 Hz, 3H), 1.54 (s, 3H), 
1.96 (q, J = 8.1 Hz, 2H), 3.07 (s, 3H), 3.82 (s, 3H), 3.91 (s, 
3H), 6.80 (m, 2H), 6.87 (m, IH), 7.91 (m, 4H). IR (cm '): 2974, 
2933, 1696, 1592, 1516, 1319, 1260, 1150, 1027, 770, 552. 


214 


3-F, 
4-OMe 


mp: 158-160 °C. NMR: 5 0.94 (t, J= 7.2 Hz, 3H), 1.53 (s, 3H), 
1.96 (m, 2H), 3.09 (s, 3H), 3.92 (s, 3H), 7.01 (m, 3H), 7.86 (d, 
J = 8.4 Hz, 2H), 7.96 (m, J = 8.4 Hz, 2H). IR (cm"'): 2932, 
1697, 1519, 1318, 1270, 1149, 1024, 768, 552. 


215 


3-CF3, 
5-CF3 


mp: 92-93 °C. NMR: 6 0.98 (t, J = 7.5 Hz, 3H), 1.58 (s, 3H), 
2.01 (m, 2H), 3.08 (s, 3H), 7.76 (s, 2H), 7.82 (m, 3H), 8.01 (m, 
2H). IR (cm '); 2979, 2934, 1698, 1628, 1593, 1407, 1282, 
1150,1138,959,896,772,704,552. 


216 


3-Cl, 
5-Cl 


mp: 188-190 °C. NMR: 5 0.95 (t, J= 7.5 Hz, 3H), 1.54 (s, 3H), 
1.97 (q, J = 7.8 Hz, 2H), 3.10 (s, 3H), 7.17 (m, 2H), 7.35 (m, 
IH), 7.84 (d, J = 8.7 Hz, 2H), 8.00 (d, J= 8.1 Hz, 2H). 
IR(cm-'): 2974, 2931, 1696, 1596, 1559, 1319, 1150, 801, 551. 


217 


4- 

wivie, 
3,5.di- 
Me 


mp: 58-59 °C. NMR: 5 0.94 (t, J = 7.5 Hz, 3H), 1.53 (s, 3H), 

2H), 7.90 (m,-4H-).-IR (cm-'): -2974, 2930, 1688, 1622, 1591, 
1330, 1 149," 101 4, 850; 769, 552. " " " " - 


218 


3,4,5- 
tri- 
OMe 


mp: 137-138 °C. NMR: 5 0.96 (t, J= 7.2 Hz, 3H), 1.54 (s, 3H), 
1.97 (m, 2H), 3.06 (s, 3H), 3.76 (s, 6H), 3.87 (s, 3H), 6.45 (s, 
2H), 7.93 (m, 4H). IR (cm '); 2973, 2934, 1696, 1582, 1394, 
1321,1149,1126,770,552. 



Compounds of Example 219 - Example 226 were prepared according to 
procedures similar to the synthetic procedure in Example 34. 



5 
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[Example 219] - [Example 226] 

Me02S 

Me Et 



Example 


AR 


Melting point & spectral data 


219 


3-(6-methyl- 
pyridyl) 


NMR: 5 0.96 (t, J = 7.5 Hz, 3H), 1 .56 (s, 3H), 1 .98 (q, 
J= 3.6 Hz, 2H), 2.59 (s, 3H), 3.08 (s, 3H), 7.23 (d, J = 
8.1 Hz, IH), 7.65 (dd, J= 8.1, 1.8 Hz, IH), 7.83-7.86 
(m, 2H), 7.95-7.98 (m, 2H), 8.33 (d, J= 1.8 Hz, IH). 
IR (cm"'): 2927, 1696, 1590, 1406, 1318. 1150, 769, 
550. 


220 


3-Thienyi 


NMR: 6 0.94 (t, J= 7.5 Hz, 3H), 1.53 (s, 3H), 1.98 
(m, 2H), 3.10 (s, 3H), 6.93 (m, IH), 7.31 (m, IH), 
7.51 (m, IH), 7.92 (d, J= 8.7 Hz, 2H), 7.99 {d,J= 9.0 
Hz, 2H). IR (cm '): 3106, 2975, 2929, 1696, 1621, 
1447, 1316, 1 148, 959, 852, 770, 552. 


221 


2-Furanyl 


mp: 138-139 °C. NMR: 5 0.93 (t, J = 7.5 Hz, 3H), 
1.52 (s, 3H), 1.95 (m, 2H), 3.1 1 (s, 3H), 6.51 (m, IH), 
6.89 (m, IH), 7.37 (m, IH), 8.02 (m, 4H). IR (cm '): 
2976, 2930, 1701, 1642, 1545, 1409, 1317, 1149, 
1090, 1069, 958, 875, 770, 730, 552. 


222 


2-Benzo[b]- 
thienyl 


mp: 68-69 °C. NMR: 6 0.97 (t, J = 7.2 Hz, 3H), 1.54 
(s, 3H), 1.99 (m, 2H), 3.10 (s, 3H), 7.33 (m, 2H), 7.50 
(s, IH), 7.76 (m, 2H), 8.01 (s, 4H). IR (cm '): 2925, 
2866, 1701, 1620, 1457, 1317, 1148, 957, 762, 760. 
551. 


223 


2-Benzo[b]- 
furanyl 


mp: 177-178 °C. NMR: 5 0.96 (t, J = 7.5 Hz, 3H), 
1.54 (s, 3H), 1.98 (m, 2H), 3.13 (s, 3H), 7.28 (m, 4H), 
7.60 (m, IH), 8.07 (m, 4H). IR (cm '): 2927, 1702, 
1539, 1454, 1318. 1149, 959, 766, 747, 655,551. 


224 


2-Thienyl 


mp: 112-1 14 °C. NMR: 5 0.95 (t, J=7.5 Hz, 3H), 1.54 
(s, 3H), 1.96 (m, 2H), 3.10 (s, 3H), 7.06 (m, IH), 7.1 1 
(m, IH), 7.36 (m, IH), 7.99 (m, 4H). IR (cm"'): 3100, 
2975,2929, 1700, 1619, 1317, 1149, 770, 552. 


225 


2-(5- 
Methyl- 
thienyl) 


NMR: 5 0.93 (t, J= 7.5 Hz, 3H), 1.52 (s, 3H), 1.99 
(m, 2H), 2.48 (s, 3H), 3.10 (s, 3H), 6.70 (m, IH), 6.91 
(d, J = 3.6 Hz, IH), 8.00 (m, 4H). IR (cm '): 2973, 
2924, 1701, 1318, 1140, 769, 551. 


226 


5- 

Pyrimidinyl 


NMR: 5 0.98 (t, J= 7.5 Hz, 3H), 1.58 (s, 3H), 2.02 
(m, 2H), 3.10 (s, 3H), 7.83 (d, J = 8.7 Hz, 2H), 8.02 
(d,J= 8.7 Hz, 2H), 8.70 (s, 2H), 9.18 (s, IH). 
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Compounds of Example 227 - Example 236 were synthesized by procedures 
similar to the synthetic procedure in Step 4 of Example 43. 

[Example 227] - [Example 236] 




5 



HiXampie 


p 


IVIeltinp' noint & SDectral data 


227 


4-F 


mp: 129-130 °C. NMR: 6 0.94 (t, J= 7.5 Hz, 3H), 1.54 (s, 3H), 
1.96 (m, 2H), 4.90 (br s, 2H), 7.08 (dd, J = 9.0 Hz, 8.4 Hz, 
2H), 7.24 (dd, J = 9.0, 5.7 Hz, 2H), 7.78 (d, J= 8.4 Hz, 2H), 

n O'y rA t — qa OH^ TT? fe^m'^\- 'XT.'^Q "^961 lfiS2 1619 
1 rfZ ^u, J — o.H riz, zn_). lis. ). j^ui, iuo.<i, lui?, 

1511, 1343, 1161. 


228 


3-F 


mp: 176-177 °C. NMR: 5 0.95 (t, J= 7.5 Hz, 3H), 1.54 (s, 3H), 
1.97 (m, 2H), 4.90 (br s, 2H), 7.04 (m, 3H), 7.35 (m, IH), 7.79 
(d, y = 8.7 Hz, 2H), 7.93 (d, J = 8.4 Hz, 2H). IR (cm '): 3253, 
1689,1620,1343,1160. 


229 


3-Me 


mp: 115-116 °C. NMR: 6 0.95 (t, J= 7.5 Hz, 3H), 1.53 (s, 3H), 
1 .96 (m, 2H), 2.34 (s, 3H), 4.97 (br s, 2H), 6.99 (d, J = 7.2 Hz, 
IH), 7. 1 3 (m, 2H), 7.25 (m, 1 H), 7.80 (d, J = 8.7 Hz, 2H), 7.89 
(d, J= 9.0 Hz, 2H). IR (cm-'): 3387, 3249, 1683. 1617, 1343, 
1160. 


230 


3-Cl 


mp: 144-145 °C. NMR: 6 0.95 (t, J-= 7.5 Hz, 3H), 1.54_(s,,3H), 
1 .97 (m, 2H), 4.95 (br s, 2H), 7. 13 (m, 1 H), 7.30 (m; 3H), 7.79 
(d, J = 8.4 Hz, 2H), 7.93 (d, J = 8.1 Hz, 2H). IR (cm '): 3336, 
3258,1683.1615,1342,1161. 


231 


4-Cl 


mp: 1 1 5- 1 1 6 °C. NMR: 6 0.94 (t, J = 7.5 Hz, 3H), 1 .54 (s, 3H), 
1.96 (m, 2H), 4.89 (br s, 2H), 7.21 (d, J= 8.7 Hz, 2H), 7.36 (d, 
J= 8.7 Hz, 2H), 7.79 (d, J= 8.7 Hz, 2H), 7.93 (d, J= 8.1 Hz, 
2H). IR (cm"'): 3237, 1682, 1615, 1586, 1339, 1161. 


232 


3-CF3 


mp: 77-78 °C. NMR: 6 0.96 (t, J = 7.5 Hz, 3H), 1.56 (s, 3H), 
1.98 (m, 2H), 5.06 (br s, 2H), 7.47 (m, 2H), 7.58 (m, 2H), 7.77 
(d, J= 9.0 Hz, 2H), 7.93 (d, J = 8.7 Hz, 2H). IR (cm '): 3347, 
3257, 1685, 1621, 1393, 1329, 1163. 


233 


4-CF3 


mp: 79-80 °C. NMR: 6 0.96 (t, J = 7.5 Hz, 3H), 1.56 (s, 3H), 
1.98 (m, 2H), 5.04 (br s, 2H), 7.40 (d,y= 8.1 Hz, 2H), 7.63 (d, 
J= 8.4 Hz, 2H), 7.77 (d, J= 8.1 Hz, 2H), 7.94 (d, J= 8.4 Hz, 
2H). IR (cm '): 3336,3254, 1686, 1621, 1392, 1164. 
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234 


3-F, 
5-F 


mp: 206-207 °C. NMR: 5 0.94 (t, J= 7.5 Hz, 3H), 1.54 (s, 3H), 
1.97 (m, 2H), 4.91 (br s, 2H), 6.81 (m, 3H), 7.79 (d, J = 8.7 
HZ. 2H), 7.97 (d, J= 8.7 Hz, 2H). IR (cm '): 3256, 1691, 1596, 
1160. 


235 


3- F, 

4- F 


mp: 157-158 °C. NMR: 6 0.94 (1,7= 7.5 Hz, 3H), 1.54 (s, 3H), 
1.96 (m, 2H), 4.92 (br s, 2H), 6.98 (m, IH), 7.15 (m, 2H), 7.78 
(d, y = 8.4 Hz, 2H), 7.95 (d, 7 = 8.7 Hz, 2H). IR (cm '): 3222, 
1692, 1609, 1518, 1342, 1161. 


236 


3-OMe 


mp: 69-70 "C. NMR: 5 0.95 (t, J = 7.5 Hz, 3H), 1.54 (s, 3H), 
1.97 (m, 2H), 3.78 (s, 3H), 4.93 (br s, 2H), 6.82 (m, 2H), 6.88 
(m, IH), 7.27 (m, IH), 7.79 (d, J = 9.0 Hz, 2H), 7.90 (d, J = 
9.0 Hz, 2H). IR (cm '): 3339, 3253, 1692, 1617, 1344, 1259, 
1161. 



[Example 237] 




5 5-{4-(Aminosulfonyl)phenyI}-2-ethyl-4-(2-furanyl)-2-methyl-3(2//)-f"»'anone 

5-{4-(Aminosulfonyl)phenyl}-2-ethyl-4-iodo-2-rnethyl-3(2//)-furanone was 
coupled with 2-furanboronic acid according to a procedure similar to the procedure in 
Example 44. mp: 154-155 °C. NMR: 5 0.92 (t, J= 7.5 Hz, 3H), 1.52 (s, 3H), 1.95 (m, 
10 2H), 5.03 (br s, 2H), 6.51 (dd, J= 3.0, 1.8 Hz, IH), 6.87 (d, J= 3.0 Hz, 2H), 7.37 (d, J- 
1.5 Hz, IH), 7.94 (d, J= 8.7 Hz, 2H), 8.02 (d, J = 8.7 Hz, 2H). IR (cm '): 3347, 3257, 
1692, 1545, 1341, 1164. 

Compounds of Example 238 - Example 254 were prepared by procedures 
15 similar to the synthetic procedure in Step 6 of Example 47. 



20 
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[Example 238] ~ [Example 254] 

MeOaS 

Et Et 



Example 


R 


Melting point & spectral data 


238 


3-F 


Mp: 131-132 "C.NMR: 6 0.93 (t,J=7.5 Hz, 6H), 1.99 (q,J = 
7.5 Hz, 4H), 3.08 (s, 3H), 7.03 (m, 3H), 7.33 (m. IH), 7.85 (d, 
J= 8.7 Hz, 2H), 7.96 (d,./= 8.7 Hz, 2H). IR (cm ): 2972, 
1693, 1622, 1409, 1318, 1143. 


239 


3-Me 


Mp: 95-96 °C. NMR: 5 0.93 (t, J = 7.5 Hz, 6H), 1 .98 (q, J = 
7.5 Hz, 4H), 2.35 (s, 3H), 3.07 (s, 3H), 6.99 (m, IH), 7.10 (m, 
IH), 7.16 (m, IH), 7.2 / (m, IH), /.o / (a, J — a. / Hz, 2H), 
7.93 (d, J= 8.7 Hz, 2H). IR (cm '): 2972, 1694, 1622, 1319, 
1150. 


240 


3-OMe 


Mp: 80-81 ''C.NMR:"6 0.93 (1,7=7.5 Hz, 6H), 1.97 (q, J = 
7.5 Hz, 4H), 3.07 (s, 3H), 3.78 (s, 3H), 6.89 (m, IH), 6.90 (m, 
2H), 7.29 (m, IH), /.OO (d, J — o.4 Hz, In), /.y4 (a, J — a./ 
Hz, 2H). IR (cm '): 2972,1694, 1622, 1403, 1318, 1150. 


241 


3-CF3 


Mp: 73-74 °C. NMR: 5 0.94 (t, J = 7.5 Hz, 6H), 2.00 (q, J = 
7.5 Hz, 4H), 3.08 (s, 3H), 7.48 (m, 3H), 7.61 (d, J= 7.5 Hz, 
1 H), 7.83 (d, J = 9.0 Hz, 2H), 7.97 (d, J = 8.7 Hz, 2H). IR 


242 


4-F 


Mp: 174-175 °C. NMR: 5 0.93 (t, J= 7.5 Hz, 6H), 1.98 (q, J = 
7.5 Hz, 4H)^ 3.08 (s, 3H-),-7.08 (m, 2H),-7.24 (m,-2H),-7.85 (d, 
J= 8.7 Hz; 2H), 7.95 (d, J = 8.7 Hz, 2H). IR (cm'): 2975, 
1694,1592,1391,1321,1150. 


243 


4-Cl 


Mp: 144-145 °C. NMR: 6 0.92 (t, J = 7.5 Hz, 6H), 1 .98 (q, J 
= 7.5 Hz, 4H), 3.02 (s, 3H), 7.20 (d, J= 8.4 Hz, 2H), 7.36 (d, 
J= 8.4 Hz, 2H), 7.85 (d, J= 9.0 Hz, 2H), 7.96 (d, J= 8.7 Hz, 
2H). IR (cm '): 2972, 1695, 1408, 1318, 1150. 


244 


4-OMe 


Mp: 166-167 °C. NMR: 6 0.92 (i,J= 7.5 Hz, 6H), 1.96 (q, J 
= 7.5 Hz, 4H), 3.07 (s, 3H), 3.83 (s, 3H), 6.92 (d, J= 9.0 Hz, 
2H), 7.17 (d, J= 8.7 Hz, 2H), 7.88 (d, J= 8.7 Hz, 2H), 7.94 
(d, J=8.7 Hz, 2H). IR(cm-'): 2971, 1692, 1593, 1513, 1317, 
1149. 


245 


4-Me 


Mp: 96-97 °C. NMR: 5 0.92 (t, J = 7.5 Hz, 6H), 1 .97 (q, J = 
7.5 Hz, 4H), 2.38 (s, 3H), 3.07 (s, 3H), 7.13 (d, J= 8.1 Hz, 
2H), 7.29 (d, J = 8. 1 Hz, 2H), 7.86 (d, J = 9.0 Hz, 2H), 7.93 
(d, J = 8.7 Hz, 2H). IR (cm-'): 2971, 1693, 1594, 1401, 
1317. 1149. 
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246 


4-CF3 


Mp: 121-122 °C. NMR: 5 0.94 (t, J= 7.5 Hz, 6H), 2.00 (q, J 
= 7.5 Hz, 4H). 3.09 (s, 3H), 7.40 (d, J= 8.4 Hz, 2H), 7.64 (d, 
J = 8. 1 Hz, 2H), 7.85 (d, J = 8.4 Hz, 2H), 7.98 (d, J = 9.0 Hz, 
2H). IR (cm-'): 2973, 1697, 1622, 1392, 1325, 1151. 


247 


3-F, 4-F 


Mp: 159-160 °C. NMR: d 0.92 (t, 7 = 7.5 Hz, 6H), 1.98 (q, J 
= 7.5 Hz, 4H), 3.09 (s, 3H), 6.96 (m, IH), 7.15 (m. 2H), 7.85 
(d, J= 8.7 Hz, 2H), 7.98 (d, J= 9.0 Hz, 2H). IR (cm '): 2972, 
1696, 1516, 1318, 1276, 1149. 


248 


3-F, 5-F 


Mp: 96-97 "C. NMR: 5 0.92 (t, J= 7.5 Hz, 6H), 1.98 (q, J = 
7.5 Hz, 4H), 3.10 (s, 3H), 6.80 (m, 3H), 7.85 (d, J = 8.7 Hz, 
2H), 7.80 (d, J= 8.4 Hz, 2H). IR (cm"'): 2972, 1697, 1318, 
1150. 


249 


3- OMe, 

4- OMe 


Mp: 130-131 °C. NMR: 5 0.93 (t, J= 7.5 Hz, 6H), 1.97 (q, J 
= 7.5 Hz, 4H), 3.07 (s, 3H), 3.82 (s, 3H), 3.90 (s, 3H), 6.77 
(m, 2H), 6.87 (d, J = 8.1 Hz, IH), 7.90 (d, J = 8.7 Hz. 2H), 
7.95 (d, J= 8.7 Hz, 2H). IR (cm"'): 2973, 1694, 1593, 1516, 
1319,1149. 


250 


4-«-Pr 


NMR: 5 0.92 (t, J = 7.5 Hz, 6H). 0.96 (t, J =1.5 Hz, 3H), 
1.65 (m, 2H), 1.97 (q, J =7.5 Hz, 4H), 2.61 (t,J=7.5Hz, 
2H), 3.07 (s, 3H), 7. 1 5 (d, J = 8. 1 Hz, 2H), 7.20 (d, J = 8.4 
Hz, 2H), 7.87 (d, y = 8.4 Hz, 2H), 7.93 (d, J= 8.7 Hz, 2H). 
IR(cm '): 2969, 1694, 1594, 1318, 1150. 


251 


2-F, 4-F 


Mp: 165-166 "C. NMR: 6 0.93 (1,7=7.5 Hz, 6H), 1.99 (q, J 
- 7.5 Hz, 4H), 3.07 (s, 3H), 6.87 (m, IH), 6.98 (m, IH), 7.27 
(m, IH), 7.84 (d,J= 8.7 Hz, 2H), 7.96 (d, J = 9.0 Hz, 2H). 
IR (cm '): 2972, 1695, 1593, 1318, 1150. 


252 


4-/-BU 


NMR: 5 0.92 (t, J = 7.5 Hz, 6H), 1 .33 (s, 39H), 1 .98 (q, J = 
7.5 Hz, 4H). 3.08 (s, 3H), 7.18 (d, 7= 8.7 Hz, 2H), 7.39 (d, J 
= 8.4 Hz, 2H), 7.89 (d, J= 8.7 Hz, 2H), 7.94 (d, J = 9.0 Hz, 
2H). IR (cm-'): 2965, 1694, 1502, 1318, 1250, 1149. 


253 


3- Me, 

4- Me 


Oil. NMR: 6 0.92 (t, J = 7.5 Hz, 6H), 1.96 (q, J = 7.5 Hz, 
4H), 2.25 (s, 3H), 2.28 (s, 3H), 3.06 (s, 3H), 6.92 (dd, J = 
7.8, 1.8 Hz, IH), 7.05 (d, J = 0.9 Hz, IH), 7.13 (d, 7= 7.8 
Hz, IH), 7.88 {d,J= 9.0 Hz, 2H), 7.93 (d, J = 8.7 Hz, IH). 
IR(cm-'): 2971, 1694,1403, 1318, 1244, 1149. 


254 


3- Cl, 

4- F 


Mp: 173-174 °C. NMR: 6 0.92 (I, J = 7.5 Hz, 6H), 1.98 (q, J 
= 7.5 Hz, 4H), 3.09 (s, 3H), 7.09 (m, 1 H), 7. 1 6 (t, J = 8.7 Hz, 
IH), 7.36 (dd, J = 7.2, 2.1 Hz, IH), 7.85 (d, J = 8.7 Hz, 2H), 
7.98 (d, J= 8.4 Hz, 2H). IR (cm '): 2973, 1694, 1503, 1308, 
1149. 



Compounds of Example 255 - Example 259 were prepared by procedures 
similar to the synthetic procedure in Step 6 for Example 53. 
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[Example 255] [Example 259] 
MeOsS 




Example 


R 


Melting point & spectral data 


255 


3 -Me 


Mp: 142-143 "C. NMR: 6 2.03 (m, 6H), 2.10 (m, 2H), 2.34 
(•i 3 06 Cs 3H"> 7 00 Cd J = 7 5 Hz IH) 7 14 (m, IH), 
7.26 (m, 2H) 7.83 (d, J = 9 Hz, 2H), 7.92 (m, J = 8.7 Hz, 
2H). IR (cm '): 2962, 1693, 1620, 1403, 1150. 958, 770. 


256 


3-F, 5-F 


mp: 127-128 "C. NMR: 5 2.03 (m, 6H), 2.16 (m, 2H), 3.09 
(s, 3H), 6.80 (m, IH), 6.83 (m, 2H), 7.82 (d, J= 8.7 Hz, 2H), 
7.98 (d, J= 8.7 Hz, 2H). IR (cm '): 2962, 1702, 1626, 1591, 
1393, 1287, 1197,987. 


257 


2-F 


mp: 120-121 °C. NMR: 5 2.05 (m, 6H), 2.17 (m, 2H), 3.06 
(s, 3H), 7.09 (m, IH), 7.24 (m, IH), 7.38 (m, IH), 7.82 (m, 
2H) 7.83 (m, 2H). IR (cm"'): 2960, 1696, 1594, 1404, 1319, 
1150. 


258 


4-F 


mp: 109-113 "C. NMR: 6 2.03 (m, 6H), 2.16 (m, 2H), 3.08 (s, 
3H), 7.08 (m, 2H), 7.28 (m, 2H), 7.81 (m, 2H), 7.85 (m, 2H). 
IR (cm '): 2960, 1696, 1594. 1404, 1319, 1150. 


259 


3-F 


mp: 158-160 "C. NMR: 6 2.03 (m, 8H), 2.17 (m, 2H), 3.08 
(s, 3H), 7.06 (d, J = 8.4 Hz, 2H), 7.35 (d, J = 8.4 Hz, 2H), 
7.82 (d, J= 8.4 Hz, 2H), 7.95 (m, 2H). IR (cm '): 2961, 1695, 
1621, 1403, 1318, 1151,770. 



[Example 260] 



Me02S 




3-(3-MethyIphenyl)-2-{4-(methylsulfonyI)phenyl}-l-oxa-spiro(4,5]dec-2-en-4-one 

3-(3-Methylphenyl)-2-{4-(methylsulfonyl)phenyl}-l-oxa-spiro[4,5]dec-2-en^ 



wo 00/61571 



141 



PCT/KROO/00339 



one was prepared by a procedure similar to the synthetic procedure in Step 6 of 
Example 56. mp: 154-155 °C. NMR: 5 1.82 (m, lOH), 2.34 (s, 3H), 3.06 (s, 3H), 6.99 
(d,J= 8.4 Hz, IH), 7.13 (m, 2H), 7.25 (m, IH), 7.86 (m, 2H), 7.93 (d, J= 8.7 Hz, 2H). 
IR (cm-'): 2934, 1693, 1621, 1403, 1147, 1129,716. 




3-(3-Fluorophenyl)-2-{4-(methylsuIfonyl)phenyI}-l,8-dioxa-spiro[4,5]dec-2-en-4- 

one 



Step 1 : Preparation of 4-ethynyl-4-hydroxy-tetrahydro-r¥//)-pyran 




To 29.8 g of cerium(III) chloride, which was dried for 2 hours at 140 and 
0.1 torr, was added dry 200 ml THF under argon. The suspension was stirred for 2 hours 
and then was cooled to -78 °C. To the stirred cerium chloride solution, was added 
dropwise 48 ml of 25 % lithium acetylide/ethylene diamine in toluene over 30 minutes, 
which was followed by dropwise addition of 10 g of tetrahydro-(^//)-pyran-4-one in 
100 ml THF[Tetrahedron Lett. 21, 4233 (1984)]. Then the reaction mixture was slowly 
wamied to room temperature and was stirred for 18 hours. The reaction was quenched 
by adding a minimum amount of aqueous saturated ammonium chloride, and the 
resulting insoluble material was filtered off through celite. The filtrate was concentrated 
in vacuo and the resulting residue was extracted with brine and 200 ml ethylacetate. The 
organic layer was dried over anhydrous magnesium sulfate and the magnesium sulfate 
was filtered off. Then 2.6 g of 4-ethynyl-4-hydroxy-tetrahydro-(¥//)-pyran was obtained 
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from the filtrate upon concentration. NMR: 5 1.77-1.86 (m, 2H), 1.91-1.99 (m, 2H), 
2.51 (t, J - 6.0 Hz, IH), 2.55 (s, IH), 3.62-3.70 (m, 2H), 3.87-4.00 (m, 2H). IR (cm"^): 
3388, 2960, 2865, 2109, 1717, 1338, 1085, 840. 

5 Step 2: Preparation of l-{4-rmethylthio^phenvl}-4.4-{tetrahvdro-f^/f)-nvranYlidenYl)- 
2-hutyn-K4-diol 



MeS 




OH 



To a stirred solution of 4-ethynyl-4-hydroxy-tetrahydro-(4/f)-pyran (2 g) in 90 
10 ml dr>' THF, was added slowly 21.8 ml of 1.6 M butyllithium in hexane at -78 °C. 
The mixture was stirred for 50 minutes, which was followed by addition of p- 
(methylthio)benzaldehyde (2.41 g). Then the reaction solution was allowed to warm 
slowly to room temperature and was stirred for 2 hours. The reaction was stopped by 
adding 100 ml ice/water, which was followed by extraction with 100 ml methylene 
15 chloride. The organic layer was dried over anhydrous magnesium sulfate and the 
magnesium sulfate was filtered off. The filtrate was concentrated under reduced 
pressure, and the resulting crude product was purified by column chromatography 
(hexane/ethylacetate) to yield 2.3 g of l-{4-(methyIthio)phenyl}-4,4-{tetrahydro-(4^//)- 
pyranylidenyl}-2-butyn-l,4-diol. NMR: 5 1.79-1.88 (m, 2H), 2.20-2.35 (m, 2H), 2.50 {s, 
20 3H), 3.61-3.70 (m, 2H), 3.83-3.88 (m, 2H), 4.40 (s, IH), 5.49 (d, J= 6Hz, IH), 5.80 (s, 
IH), 7.27 (d, J = 8.4 Hz, 2H), 7.45 (d, J = 8.4 Hz, 2H). IR (cm"^): 3370, 2975, 2863, 
2209, 1633, 1426, 1180, 743. 



Ste p 3: Preparation of 4-hydroxy-l -{4-rmethylthio;^phenvn-4.4-(4-tetrahvdro-(¥ //)- 
25 pyranylideny 1 } -2-but yn- 1 -one 
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A mixture of pyridinium dichromate (4.7 g) and 2.3 g of l-{4-(methyIthio)- 
phenyl } -4 ,4- {4-tetrahydro-(^//)-pyrany lideny 1 } -2-butyn- 1 ,4-diol in 120 ml 
dichloromethane was stirred for 22 hours at room temperature, which was followed by 

5 addition of 40 ml ether. The reaction mixture was then filtered through Florisil and the 
filtrate was concentrated in vacuo. The crude product was purified by column 
chromatography (hexane/ethylacetate) to give 1.2 g of 4-hydroxy-l-{4-(methylthio)- 
phenyl}-4,4-{4-tetrahydro-(4^//)-pyranylidenyl}-2-butyn-l-one. NMR: 5 1.93-1.99 (m, 
2H), 1.98-2.15 (m, 2H), 2.52 (s, IH), 2.54 (s, 3H), 3.70-3,78 (m, 2H), 3.93-4.00 (m, 2H). 

10 7.29 (d, J = 9.0 Hz, 2HX 8.02 (d, J = 9.0 Hz , 2H). IR (cm''): 3400, 2957, 2862, 2208, 
1568, 1263, 840. 



Step 4: Prepara tion of 2-(4-rmethylthio)phenyl}-l ,8-dioxa-spiro[4,5]dec-2-en-4-one 
MeS 

o 

15 . 

To 1.20 g of 4-hydroxy-l-{4-(methylthio)phenyl}-4,4-{4-tetrahydro-(¥//)- 
pyranylidenyl} -2-butyn- 1 -one in 170 ml ethanol, was added dropwise 0.48 g of 
diethylamine diluted in 60 ml ethanol. The mixture was stirred for an hour at room 
temperature, which was followed by concentration under reduced pressure. The 

20 resulting residue was extracted with water and dichloromethane (100 ml x 2) and the 

organic layer was dried over anhydrous magnesium sulfate. The magnesium sulfate was 
removed by filtration and the filtrate was concentrated in vacuo. The crude product was 
then purified by column chromatography (hexane/ethylacetate) to give 0.6 g of 2-{4- 
(methylthio)phenyl}-l,8-dioxa-spiro[4,5]dec-2-en-4-one as a solid, mp: 135-138 °C. 

25 NMR: 5 1.58-1.63 (m, 2HX 2.07-2.18 (m, 2H), 2.55 (s, 3H), 3.81-3.91 (m, 2H). 4.04- 
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4.10 (m, 2H), 5.97 (s, IH), 7.32 (d, 7 = 9.0 Hz, 2H), 7.75 (d. J= 9,0 Hz, 2H). IR (cm*'): 
2954, 2860, 1691, 1598, 1583. 1468, 1096. 

Step S: Preparation of 2-l4-rmethylsulfonynphenyl} -l .8-dioxa-spiro[4.51dec-2-en-4- 
5 £1Q£ 




To a stirred solution of 2-{4-{methylthio)phenyl}-l ,8-dioxa-spiro[4,5]dec-2- 
en-4-one (0.6 g) in 10 ml THF and 10 ml ethanol, was added 2.67 g of OXONE 

10 dissolved in 5 ml water. The mixture was stirred for 26 hours at room temperature. 
After volatile solvent was evaporated in vacuo, the aqueous solution was extracted with 
dichloromethane. The organic layer was concentrated under reduced pressure and the 
resulting crude product was purified hy recrystallization from hexane/dichloromethane 
to give 0.55 g of 2-{4-(methylsulfonyl)phenyl}-l,8-dioxa-spiro[4,5]dec-2-en-4-one. 

15 mp; 163-165 °C. NMR: 5 1.58-1.70 (m, 2H), 2.09-2.20 (m, 2H), 3.11 (s, 3H), 3.82-3.92 
(m, 2H), 4.04-4.14 (m, 2H), 6.16 (s, IH), 8.05 (d, J - 8.7 Hz, 2H), 8.10 (d, J = 8.7 Hz, 
2H). IR (cm-'): 2862, 1694, 1314, 1 152, 961, 

Ste p 6: Preparation of 3-iodo-2-{4-rmethylsulfonv];^phenvn-l .8-dioxa-spiro[4.51deC-2 - 
20 en-4-one 

MeOaS 

O 

A mixed solution of 2-{4-(methylsulfonyl)phenyl}-l,8-dioxa-spiro[4,5]dec-2- 
en-4-one (0.55 g), [bis(trifluoroacetoxy)iodo]benzene (0.84 g) and iodine (0.45 g) in 50 
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ml dichloromethane was stirred for 6 hours at room temperature. Then the reaction was 
quenched by adding 10 ml aqueous saturated sodium thiosulfate. The organic layer was 
washed with brine and was concentrated under reduced pressure. The resulting crude 
product was purified by column chromatography (hexane/ethylacetate) to afford 0.6 g 
5 of 3-iodo-2-{4-(methylsulfonyl)phenyl}-l,8-dioxa-spiro[4,5]dec-2-en-4-one. mp: 210- 
213 °C. NMR: 5 1.60-1.72 (m, 2H), 2.1 1-2.44 (m, 2HX 3.12 (s, 3H), 3.80-3.90 (m, 2H), 
4.04-4.14 (m, 2H), 8.21 (d, J=9H2, 2H), 8.41 (d,y=9Hz, 2H). IR (cm '): 1690, 1580, 
1146,912, 744. 

10 Step 7: Preparation of 3-G-fluorophenylV 2-{4-fmethylsulfonynphenyl}-l ,8-dioxa- 
spiro[4,5]dec-2-en-4-one 

To a stirred solution of 120 mg of 3-iodo-2-{4-(methylsulfonyl)phenyl}-l,8- 
dioxa-spiro[4,5]dec-2-en-4-one in 5 ml toluene and 5 ml ethanol, were added at room 

15 temperaturel6 mg of tetrakis(triphenylphosphine)palladium(0), 0.3 ml of 2M aqueous 
sodium carbonate and 43 mg of 3-fluoroben2eneboronic acid. The reaction mixture was 
stirred at 1 00 °C for 3 hours. The reaction mixture was purified by a procedure similar 
to the method used for Example 2 to give 84 mg of 3-(3-fluorophenyl)-2-{4- 
(methylsulfonyl)phenyl}-l,8-dioxa-spiro[4,5]dec-2-en-4-one. mp: 164-166 °C. NMR: 5 

20 1.70-1.75 (m, 2HX 2.15-2.26 (m, 2HX 3.09 (s, 3HX 3.84-3.94 (m, 2H), 4.08-4.14 (m, 
2H), 7.02-7.10 (m, 3H), 7.31-7.40 (m, IH), 7.86 (d, J= 8.4 Hz, 2H), 7.97 (d,y= 8.4 Hz, 
2H). IR(cm*'): 2862, 1694, 1623, 1430, 1318, 1148, 1103,770. 

Compounds of Example 262 and Example 263 were prepared by following 
25 procedures similar to the synthetic procedure in Step 7 of Example 261. 

[Example 262] and [Example 263] 
MeOsS 
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Example 


R 


Melting point & spectral data 


262 


H 


mp: 169-171 "C. NMR: 6 1.65-1.75 (m, 2H), 2. 10-2.26 (m, 
2HX 3.07 (s, 3H), 3.81-3.94 (m, 2H), 4.05-4.14 (m, 2H), 7.25- 
7.40 (m, 5H), 7.86 (d, J= 8.4 Hz, 2H). 7.95 (d, J= 8.4 Hz, 
2H). IR (cm '): 2860, 1690, 1317, 1146, 730. 


263 


3-Cl 


mp: 96-99 "C. NMR: 5 1.66-1.75 (m, 2H), 2.15-2.26 (m, 2H), 
3.09 (s, 3H), 3.84-3.93 (m, 2H), 4.07-4.15 (m, 2H), 7.12-7.15 
(m, IH), 7.31 (7.35 (m, 3H), 7.85 (d, J= 8.7 Hz. 2H), 7.98 (d, 
J=8.7 Hz, 2H). IR(cm-'): 2861, 1692, 1317, 1147, 1102, 732. 



[Example 264] 



MeS F 




5 

2^-Dimethyl-5-{3-fluoro-4-(inethylthio)phenyl}-4-phenyl-3(2//)-furanone 



Step 1 : Preparation of l-{3^fluoro-4-rmethvlthio^phenvl)-2>phenvl-ethan-l-Qne 



F 




10 

To a stirred solution of 1.5 ml 2-fluorothioanisole in 50 ml dichloromethane, 
were added at 0 °C 1 .2 g of aluminum chloride and 1 ml of phenylacetyl chloride. The 
reaction mixture was stirred for 12 hours at the room temperature. Then the reaction 
was quenched by adding appropriate amount of ice and aqueous HCl in one portion. 

15 The quenched mixture was extracted with dichloromethane (50 ml x 3) and the organic 
layer was washed with brine. The organic layer was dried over anhydrous magnesium 
sulfate, which was followed by removal of the magnesium sulfate by filtration. Then the 
filtrate was concentrated in vacuo and was purified by recrystallization from methanol 
to yield 1.8 g of 1 -{3-fluoro-4-(methyhhio)phenyl}-2-phenyl-ethan-l-one. mp: 71-72 ^C. 

20 NMR: 5 2.50 (s, 3H), 4.22 (s, 2H), 7.20-7.33 (m, 6H), 7.64 (m, IH), 7.77 (m, IH). 
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Step 2: Preparation of 2.2-dimethvl-5-{3-f1uoro-4-fmethvlthio^phenvl}-4-phenvl-3(2//)-- 
ftiranone 

5 To a stirred solution of l-{3-fluoro-4-(methyIthio)phenyl}-2-phenyl-ethan-l- 

one (1.68 g) in 100 ml dry THF, was added portion-wise at 0 °C 60 % oil dispersion of 
sodium hydride (270 mg). The reaction solution was stirred at the same temperature for 
1 hour. Then 1 .2 ml of a-bromo-isobutyryl cyanide diluted in 25 ml dry THF was added 
dropwise to the stirred solution at 0 °C. The reaction mixture was stirred overnight while 

10 warming gradually to room temperature. The solution was concentrated in vacuo, to 
which was added 50 ml water. The aqueous solution was extracted with 
dichloromethane (50 ml x 3). The organic layer was concentrated in vacuo and purified 
by column chromatography (hexane/ethylacetate = 6:1) to give 1.21 g of 2,2-dimethyl- 
5-{3-fluoro-4-(methylthio)phenyl}-4-phenyl-3(2//)-furanone. NMR: 6 1.55 (s, 6H), 

15 2.48 (s, 3H), 7.26-7.39 (m, 7H), 7.67 (m, IH), 7.81 (m, IH), IR (cm*^): 1696, 1421, 
1388, 1238. 

Compounds of Example 265 - Example 272 were synthesized by following 
procedures similar to a series of procedures employed in the synthesis of Example 264. 

20 

[Example 265] - [Example 272] 
MeS F 




Example 


R 


Melting point & spectral data 


265 


2-F 


NMR: 8 1.57 (s, 6H), 2.48 (s, 3H), 7.12 (m, 2H), 7.25 (m, 
IH), 7.34 (m,4H). IR (cm '): 1700, 1600, 1391, 1215, 1160. 


266 


4-F 


NMR: 5 1 .54 (s, 6H), 2.49 (s, 3H), 6.90 (d, J = 1 0.8, Hz, 
1 H), 6.99 (t, y = 8.7 Hz, 2H), 7.02 (dd, J = 8.4, 1 .8 Hz, 1 H), 
7.26 (m, 2H), 7.40 (m, IH). IR (cm '): 1699, 1618, 1388, 
1147, 1049. 
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267 


2-Cl 


NMR: 5 1 .58 (s, 6H), 2.46 (s, 3H), 7.09 (t, J = 7.8 Hz, 1 H), 
7.26 (m, 3H), 7.34 (m, 2H), 7.49 (m, IH). IR (cm '): 1694, 
1616,1426,1384,1299,1234,1155. 


268 


3-Cl 


NMR: 5 1 .55 (s, 6H), 2.49 (s, 3H), 7.43 (t, J = 8. 1 Hz, 2H), 
7.59 (m, 2H), 7.34 (m, 2H), 7.49 (m, IH). 


269 


3- Cl, 

4- Cl 


NMR: 5 1.55 (s, 6H), 2.50 (s, 3H), 7.15 (dd, J = 8.1, 1.5 
Hz, 2H), 7.36 (m, 2H), 7.43 (m, IH), 7.46 (m, IH). IR 
(cm'): 1694, 1611, 1369, 1298, 1218, 1154, 1052. 


270 


2-F, 
6-F 


NMR: 5 1.58 (s, 6H), 2.47 (s, 3H), 6.85 (m, 2H), 6.99 (m, 
IH), 7.26 (m, 2H), 7.56 (m, IH). IR (cm''): 1707, 1612, 
1468, 1383, 1002. 


271 


3-F, 
5-F 


mp: 77-78 °C. NMR: 6 1.55 (s, 6H), 2.51 (s, 3H), 6.77 (m, 
IH), 6.87 (m, 2H), 7.16 (dd, J = 8.4, 7.5 Hz, IH), 7.34 (m, 
IH), 7.36 (m, IH). IR (cm''): 1697, 1623, 1427, 1386, 1312, 
1204, 1119. 


272 


4-NO2 


mp: 107-108 °C. NMR: 5 1.58 (s, 6H), 2.50 (s, 3H), 7.15 
(dd, J = 8.7, 7.2 Hz, IH), 7.32 (m, IH), 7.35 (m, IH), 7.53 
(d, J = 9.0 Hz, 2H), 8.27 (d, J = 9.0 Hz, 2H). IR (cm '): 
1696, 1608, 1517, 1427, 1382, 1345, 1219, 1152. 



[Example 273] 




2,2-DimethyI-5-{3-nuoro-4-(methylsulfonyl)phenyl)-4-phenyl-3(2i^ 

To 2,2-dimethyl-5-{3-fluoro-4-(methylthio)phenyI}-4-phenylO(2//)-fur^ 
(1.21 g: Example 264) dissolved in 150 ml 1:1:1 methanol/THF/water, was added 2,77 
g of OXONE. The mixture was stirred at room temperature for four hours. Then the 
volatile solvent was removed in vacuo and the resulting solution was diluted with 50 ml 
water. The aqueous solution was extracted with dichloromethane (30 ml x 3). The 
organic layer was concentrated under reduced pressure and w^as purified by column 
chromatography (hexane/ethylacetate 4:1) to afford 520 mg of 2,2-dimethyl-5-{3- 
fluoro-4-(methylsulfonyI)phenyl}-4-phenyl-3(2//)-furanone as a solid, mp: 190-191 °C. 
NMR: 5 1.55 (s, 6H), 3.23 (s, 3H), 7.26 (m, 2H), 7.38 (m, 3H), 7.56 (m, 2H), 7.92 (m, 
IH). IR(cm-'): 1700, 1427, 1324, 1160, 1147. MS (FAB): 361 (m + 1). 
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Compounds of Example 274 - Example 287 were synthesized by procedures 
similar to the procedure in Example 273. 

5 [Example 274] [Example 287] 




Example 


R 


Melting point & spectral data 


274 


2-F 


mn- 135-136 °C NMR- S 1 58 fs 6H') 3 22 fs 3H~) 7 10 
(m, IH), 7.24 (m, IH), 7.38 (m, 2H), 7.54 (m, 2H), 7.92 
(dd, J= 8.4, 7.2 Hz, IH). IR (cm"'): 1701, 1600, 1387, 
1325. 1146. 




3-F 


mn- 182-183 °C NMR- 8 1 57 6H') 3 24 3H'> 7 02 
(m, 3H), 7.36 (m, IH), 7.55 (m, IH), 7.56 (m, IH), 8.00 
(dd, J = 8.1,7.2 Hz, IH). IR (cm"'): 1700, 1601, 1385, 
1323, 1160. MS (FAB): 379 (w + 1) 


276 


4-F 


mp: 160-161 °C. NMR: 8 1.50 (s, 6H), 3.17 (s, 3H), 7.03 (t, 
J = 8.7 Hz, 2H), 7.18 (t, J = 8.4 Hz, 2H), 7.49 (m, 2H), 7.87 
(t,y= 7.8 Hz, IH). IR (cm-'): 1700, 1323, 1159, 1147. 


211 


2-Cl 


mp: 122-123 °C. NMR: 6 1.60 (s, 6H), 3.22 (s, 3H), 7.25 
(m, IH), 7.38 (m, 2H), 7.45 (m, IH), 7.49 (m, 2H), 7.91 
(dd, J = 6.3, 1.5 Hz, IH). IR (cm"'): 1705, 1611, 1429, 
1384, 1325, 1150, 1072. 


278 


3-Cl 


mp: 108-109 °C. NMR: 5 1.58 (s, 6H), 3.25 (s, 3H), 7.13 
(m, IH), 7.32 (m, 3H), 7.56 (m. 2H), 7.95 (t, J = 7.8 Hz, 
IH). IR(cm-'): 1704, 1695, 1567, 1490, 1384, 1325, 1219, 
1159. MS (FAB): 395 (m+ 1) 


279 


4-C] 


mp: 130-131 °C. NMR: 6 1.57 (s, 6H), 3.25 (s, 3H), 7.23 
(m, 2H), 7.39 (d, J = 8.4 Hz, 2H), 7.57 (m, 2H), 7.95 (d, J = 
6.9 Hz, IH). IR(cm-'): 1700, 1694, 1610, 1495, 1406, 1323, 
1247,1159. 


280 


3- CL 

4- Cl 


mp: 149-150 °C. NMR: 5 1.57 (s, 6H), 3.26 (s, 3H), 7.09 
(dd, J = 8.7, 2.1 Hz, IH), 7.46 (m, 2H), 7.57 (m, 2H), 7.98 
(dt, J = 7.5, 1.5 Hz, IH). IR(cm '): 1705, 1486, 1324, 1159, 
1072, 974. 


281 


2-F, 
4-F 


mp: 183-184 °C. NMR: 5 1.58 (s, 6H), 3.24 (s, 3H), 6.89 
(m, IH), 7.02 (m, IH), 7.44 (m, IH), 7.53 (m, IH), 7.55 (m, 
IH), 7.96 (dd,J = 8.4, 7.2 Hz, IH). IR (cm '): 1702, 1600, 
1507. 1386, 1324, 1160, 1146. 
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282 


2-F, 
5-F 


mp: 140-141 °C. NMR: 6 1.59 (s, 6H), 3.24 (s, 3H), 7.08 
(m, 3H), 7.53 (m, IH), 7.56 (m, IH), 7.96 (dd, J = 8.1, 7.2 
Hz, IH). IR(cm-'): 1705, 1604, 1498, 1426, 1324, 1161, 
1138. 


283 


2-F, 
6-F 


mp: 113-115 °C. NMR: 5 1.60 (s, 6H), 3.23 (s, 3H), 7.00 
(m, 2H), 7.40 (m, IH), 7.55 (d, J = 9.6 Hz, 2H), 7.94 (dd, J 
= 7.5, 7.2 Hz, IH). IR (cm '): 1700, 1604. 1467, 1325, 
1146. 


284 


3- F, 

4- F 


Mp: 158-159 °C. NMR: 5 1.57 (s, 6H), 3.26 (s, 3H), 7.00 
(m, IH), 7.18 (m, 2H), 7.55 (m, IH), 7.56 (m, IH), 7.98 
(dd, J = 8.4, 7.2 Hz, IH). IR (cm"'): 1702, 1604, 1517, 
1324, 1283, 1160, 1137. 


285 


3-F, 
5-F 


mp: 163-164 °C. NMR: 5 1.57 (s, 6H), 3.26 (s, 3H), 6.84 
(m, 3H), 7.55 (m, IH), 7.56 (m, IH), 7.99 (dd, J = 8.1, 7.2 
Hz, IH). IR(cm-'): 1720, 1592, 1388, 1322, 1218, 1160, 
1137. MS (FAB): 397 (m+ 1). 


286 


4-CF3 


mp: 134-135 °C. NMR: 5 1.59 (s, 6H), 3.25 (s, 3H), 7.42 (d, 
2H), 7.53 (m, IH), 7.56 (m, IH), 7.66 (d, 2H), 7.97 (dd, J = 
8.4, 7.2 Hz, IH). IR (cm"'): 1702, 1603, 1386, 1325, 1162, 
1069. 


287 


4-NO2 


mp: 173-174 "C. NMR: 5 1.60 (s, 6H), 3.26 (s, 3H), 7.49 (d, 
J =8.1 Hz, 2H), 7.52 (m, IH), 7.56(m, IH), 7.99 (dd,J = 
7.8,7.2 Hz, IH), 8.26 (d, J = 8.1 Hz, 2H). IR(cm-'): 1701, 
1605, 1518, 1324, 1220, 1160, 1140. 



[Example 288] 




4-(4-aminophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfonyI)phenyl}- 

3(2/r)-furanone 

To 200 mg of 2,2-dimethyl-4-(4-nitrophenyl)-5-{3-fluoro-4-(methylsulfonyl)- 
phenyl}-3(2/:/)-ftiranone (Example 287) in 7 ml ethanol and 1 ml water, were added 0.5 
ml concentrated HCl and 0.2 g of iron powder. The mixture was stirred for 12 hours at 
70 °C. After the reaction mixture was cooled to room temperature, the unreacted iron 
was filtered off. The filtrate was concentrated in vacuo and the residue was neutralized 
with 1 N aqueous sodium hydroxide, which was followed by extraction with 30 ml 
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dichloromethane. The organic layer was concentrated under reduced pressure and was 
purified by column chromatography (hexane/ethylacetate = 1 :1) to afford 102 mg of 4- 
(4-aminophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-3(2//)-furanone 
as a solid, mp: 199-200 °C. NMR: 5 1.54 (s, 6H), 3.24 (s, 3H), 3.80 (br s, 2H), 6.71 (d, J 
5 =8.7Hz, 2H), 7.06(d,J=8.7Hz, 2H), 7.61 (dd, 7 = 10.5, 1.8 Hz, IH), 7.64 (dd, J = 
8.4, L8 Hz, IH), 7.92 (dd, J = 8.1, 7,2 Hz, IH). IR (cm-'): 3468, 3374, 1694, 1517, 
1386, 1320, 1159, 1147. 



[Example 289] 




4-{4-N-(Acetylainino)phenyl}-2,2-dimethyl-5-{3-fluoro-4-(niethylsulfonyI)phenyI}- 

3(2//)-furanone 

60 mg of 4-(4-aminophenyl)-2,2-dimethyl-5- { 3-f[uoro-4-(methylsulfonyl)- 
15 phenyl} -3 (2//)-furanone (Example 288) was reacted at room temperature for 12 hours 
with 0.2 ml acetic anhydride in 10 ml dichloromethane and 0.5 ml triethylamine in the 
presence of 10 mg of N,N-dimethylaminopyridine. The solvent was evaporated off in 
vacuo and the residue was extracted with 30 ml water and 30 ml dichloromethane. 
The organic layer was concentrated in vacuo and was purified by column 
20 chromatography (hexane/ethylacetate = 1:1) to afford 38 mg of 4-{4-//-(acetylamino)- 
phenyl}-2,2-dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-3(2//)-furanone as a solid, 
mp: 170-171 NMR: 5 1.57 (s, 6H), 2.21 (s, 3H), 3.25 (s, 3H), 7.23 (d, J - 9.9 Hz, 
2H), 7.56 (m, 3H), 7.60 (dd, J = 8,4, 1.8 Hz, IH), 7.93 (dd, J = 7.8, 7.2 Hz, IH). IR 
(cm '): 3335, 1697, 1596, 1524, 1319, 1159, 1147. 
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P 

Me-S F 




2,2-Dimethyl-5-{3-fluoro-4-(methylsulfinyI)phenyl}-4-(3-fluorophenyl)-3(2//)- 
5 furanone 

To a stirred solution of (2,2-dimethyl)-5-{3-fluoro-4-(methylthio)phenyl}-4-(3- 
fluorophenyl>3(2/f)-furanone (1.6 g) in 50 ml dichloromethane, which was prepared by 
a procedure similar to the procedure employed for Example 264, 1.25 g of m- 

10 chloroperoxybenzoic acid at 0 °C. The reaction solution was stirred for one and half 
hours at the temperature, after which 30 ml 5 % aqueous sodium bicarbonate was added 
and the solution was stirred for another 10 minutes. Then the reaction mixture was 
concentrated in vacuo, and the resulting residue was extracted with 50 ml water and 
dichloromethane (30 ml x 3). The organic layer was concentrated in vacuo and was 

15 purified by column chromatography (hexane/ethylacetate = 1:1) to give 1.6 g of 2,2- 
dimethyl-5-{3-fluoro-4-(methylsulfmyl)phenyl}-4-(3-fluorophenyl)-3(2//)-ftiranone as 
a solid, mp: 148-149 °C. NMR: 5 1.58 (s, 6H), 2.87 (s, 3H), 7.06 (m, 3H), 7.36(m, IH), 
7.42 (dd,7= 10.5, 1.8 Hz^ IH), 7.66 (dd, J = 8.4, hS Hz, IH), 7.87 (dd, J = 8.1. 6.9 Hz, 
IH). IR(cm''): 1700, 1623, 1420, 1261, 1216, 1192, 1135, 1077. 

20 

Compounds of Example 291 - Example 299 were synthesized by following 
procedures similar to the procedure employed for the synthesis of Example 290. 
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[Example 291] [Example 299] 




Example 


R 


Melting point & spectral data 


291 


H 


Mp: 149-150 °C. NMR: 5 1.57 (s, 6H), 2.85 (s, 3H), 7.26- 
7.44 (m, 6H), 7.68 (m, IH), 7.83 (dd, J = 8.4, 6.9 Hz, IH). 
IR(cm-'): 1699, 1414, 1150, 1079, 1062. 


292 


2-F 


NMR: 8 1.58 (s, 6H), 2.85 (s, 3H), 7.10 (m, IH), 7.24 (m, 
IH), 7.40(m, 3H), 7.62 (dd, 7=8.1, 1.5 Hz, IH), 7.84 (dd, 
J = 8.1, 7.4 Hz, IH). IR(cni-'): 1700, 1598, 1419, 1385, 
1078. 


293 


4-F 


NMR: 5 1.57 (s, 6H), 2.86 (s, 3H), 7. 10 (t, 7 = 8.4 Hz, 2H), 
7.25 (m, IH), 7.39(m. 2H), 7.66 (dd, J = 8.1, 1.8 Hz, IH), 
7.86 (m, IH). IR(cm '): 1698, 1511, 1423, 1383, 1236. 


294 


2-a 


NMR: 5 1.60 (s, 6H), 2.89 (s, 3H), 7.26 (m, IH), 7.37 (m, 
3H), 7.53 (m, 2H), 7.78 (m, IH). IR (cm"'): 1703, 1625, 
1565, 1469, 1384, 1153, 1077. 


295 


3-Cl 


NMR: 5 1.57 (s, 6H), 2.87 (s, 3H), 7.15 (m, IH), 7.33 (m, 
2H), 7.42 (m, IH), 7.65 (dd,y=8.1, 1.5 Hz, IH), 7.87 (m, 
3H). IR(cm-'): 1702, 1621, 1566; 1412, 1382, 1240, 1151, 
1078. 


296 


3- Cl, 

4- Cl 


NMR: 5 1.57 (s, 6H), 2.88 (s, 3H), 7. 1 2 (dd, 7 = 8.4, 2. 1 
Hz, IH), 7.44 (m, 3H), 7.66 (d, J = 8.4 Hz, IH), 7.90 (t, J = 
7.8 Hz, IH). IR (cm-') 1703, 1622, 1564, 1485, 1371, 1215, 
1151. 


297 


2-F, 
5-F 


mp: 141-142 "C. NMR: 5 1.59 (s, 6H), 2.86 (s, 3H), 7.08 
(m, 3H), 7.42 (dd, J = 1 0.8, 1 .5 Hz, 1 H), 7.62 (dd, J = 8.4, 
1.8 Hz, IH), 7.87 (dd, 7= 8.1, 7.2 Hz, IH). IR(cm-'): 1704, 
1602, 1497, 1422, 1381, 1213. 


298 


2-F, 
6-F 


mp: 90-92 °C. NMR: 5 1.60 (s, 6H), 2.85 (s, 3H), 7.00 (m, 
2H), 7.42 (m, IH), 7.46 (m, IH), 7.63 (m, IH), 7.86 (m, 
IH). IR(cm '): 1707, 1486, 1384, 1148, 1080, 1003. 


299 


3-F, 
5-F 


mp: 138-139 °C. NMR: 6 1.57 (s, 6H), 2.88 (s, 3H), 6.84 
(m, 3H), 7.41 (dd,J= 10.5, 1.8 Hz, IH), 7.65 (dd,J=8.4, 
1.2 Hz, IH), 7.90 (dd,y= 8.1,6.9 Hz, IH). IR (cm '): 2985, 
1702, 1593, 1386, 1213, 1137, 1078. 
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[Example 300] 




5-{4-(Aminosulfonyl)-3-fluorophenyl}-2,2-dimethyl-4-phenyl-3(2//)-f^ 

5 

220 mg of 2,2-dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-4-phenyl- 
3(2H)-ftiranone (Example 291) was stirred for 2 hours at 0 °C in 30 ml trifluoroacetic 
anhydride. The volatile material was removed in vacuo. And 30 ml of 1 :1 methanol and 
triethylamine was added to the resulting residue. The solution was then concentrated 

10 under reduced pressure. To the resulting residue dissolved in 30 ml dichloromethane, 
was slowly added 5 ml acetic acid saturated with chlorine. The reaction mixture was 
stirred at room temperature for 5 minutes, which was followed by the removal of 
volatile materials in vacuo. The resulting residue was dissolved in 30 ml toluene, which 
was concentrated again in vacuo. The residue was diluted with 30 ml THF and then 

15 reacted with 3 ml aqueous ammonia at room temperature overnight. The reaction 
solution was concentrated under reduced pressure, and the resulting residue was 
extracted with 30 ml water and dichloromethane (30 ml x 3). The organic layer was 
concentrated in vacuo and then was purified by column chromatography 
(hexane/ethylacetate = 3:2) to yield 65 mg of 5-{4-(aminosulfonyl)-3-fluorophenyl}- 

20 2,2-dimethyl-4-phenyl-3(2//)-furanone. NMR: 5 1.57 (s, 6H), 5.11 (br s, 2H), 7.27 (m, 
2H), 7.40 (m, 3H), 7.52 (m, 2H), 7.86 (dd, J - 8.1, 6.9 Hz, IH). IR (cm'^): 3404, 3227, 
1685, 1560, 1356, 1 150. MS (FAB): 362 (m + 1). 

Compounds of Example 301 - Example 313 were prepared by a procedure 
25 similar to the procedure used for the synthesis of Example 300. 
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[Example 301] - [Example 313] 




Example 


R 


Melting point <& spectral data 


301 


2-F 


mp: 86-87 °C. NMR: 5 1 .58 (s, 6H), 5.20 (br s, 2H), 7.1 1 
(m, IH), 7.25 (m, IH), 7.36 (m, 2H), 7.52 (m, 2H), 7.86 
(dd, J= 8.1, 7.2 Hz, IH). IR(cm-'): 3367, 3272, 1697, 
1598, 1352, 1173. , 


302 


3-F 


mp: 178-179 °C. NMR: 6 1.57 (s, 6H), 5.20 (br s, 2H), 7.04 
(m, 3H), 7.36 (m, IH), 7.50 (m, IH), 7.53 (m, IH). 7.89 
(dd, J= 8.4, 6.9 Hz. IH). IR (cm '): 3347, 3261, 1689, 
1563, 1427, 1351, 1262, 1172. MS (FAB): 380 (m-H). 


303 


4-F 


mp: 190-192 °C. NMR: 5 1.57 (s, 6H), 5.19 (br s, 2H), 7.10 
(m, zri), /.It) — 0.1 Hz, 2H), /.jU (m, IH), /.d3 (m, 
IH), 7.89 (dd, J = 8.4, 7.2 Hz, IH). IR (cm"'); 3410, 3282, 
1687,1510,1237,1173,1150. 


304 


2-Cl 


mp: 122-123 °C. NMR: 6 1.60 (s, 6H), 5.07 (br s, 2H), 7.25 
(m., zH), 1 .i / (m, 2H), /.4z (m, IH), /.4/ (m, IH), Lao 
(dd, J= 8.4Hz, IH). IR(cm-'): 1692, 1623, 1611, 1565, 
1428, 1353, 1224. 






mp. 104-10J C INJVIK. o L J / (S, orl), J. 1 1 (br S, Zri J, /. i J 
(m, IH), 7.33 (m, 3HX 7.52 (m, 2H), 7.90 (t, J - 7.8 Hz, 
IH), IR(cm-'): 1692, 1608, 1566, 1353, 1174, 1079. 


306 


4-Cl 


(d, J = 8.4 Hz, 2H), 7.38 (d, 7 = 8.1 Hz, 2H), 7.53 (d, J = 
9.3 Hz, 2H), 7.90 (m, IH). IR (cm '): 1689, 1620, 1495, 
1410,1351,1172. 


307 


3- Cl, 

4- Cl 


mp: 200-201 °C. NMR: 5 1.57 (s, 6H), 5.14 (br s, 2H), 7.09 
(dd,J=8.1, 1.8 Hz, IH), 7.46 (m, 2H), 7.52 (m, 2H), 7.92 
(t, J = 7.8 Hz, IH). IR(cm '): 1697, 1615, 1481, 1352, 
1292, 1153. 


308 


2-F, 
4-F 


mp: 184-185 °C. NMR: 5 1.58 (s, 6H), 5.10 (br s, 2H), 6.88 
(m, IH), 7.01 (m, IH), 7.34 (m, IH), 7.49 (m, IH), 7.50 (m, 
IH), 7.90 (dd, J = 8.1, 7.2 Hz, IH). IR (cm '): 3368, 3265, 
1692, 1597, 13521219, 1173, 1149. 


309 


2-F, 
5-F 


mp: 172-173 °C. NMR: 5 1.59 (s, 6H), 5.16 (br s, 2H), 7.08 
(m, 3H), 7.50 (m, 2H), 7.89 (dd, J = 7.8, 7.2 Hz, IH). IR 
(cm '): 3350, 3264, 1698, 1602, 1499, 1426, 1217, 1174. 


310 


2-F, 
6-F 


mp: 186-188 °C. NMR: 6 1.59 (s, 6H), 5.15 (br s, 2H), 6.98 
(m, 2H), 7.39 (m, IH), 7.49 (m, 2H), 7.87 (dd, J = 8.7, 7.2 
Hz, IH). IR(cm '): 3348, 3260, 1702, 1602, 1467, 1275. 
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311 


3- F, 

4- F 


mp: 199-200 °C. NMR: 5 1.57 (s, 6H), 5.10(br s, 2H), 7.00 
(m, IH), 7.17 (m, IH), 7.50 (m, IH), 7.53 (m, 2H), 7.92 
(dd, J= 7.5, 7.2 Hz, IH). IR (cm-'): 3238, 1703, 1603, 
1410, 1351, 1219, 1172. 


312 


3-F, 
5-F 


mp: 198-199 °C. NMR: 5 1.57 (s. 6H), 5.20 (br s, 2H), 6.82 
(m, 3H), 7.50 (m, IH), 7.53 (m, IH), 7.93 (dd, J = 7.8, 7.2 
Hz, IH). IR (cm '): 3255, 1697, 1594, 1391, 1219, 1172. 


313 


4-NO2 


mp: 222-223 °C. NMR: 5 1.60 (s, 6H), 5.13 (br s. 2H), 7.48 
(m, IH), 7.49 (d,J = 8.1 Hz, 2H), 7.51 (m, 1H),7.94 (dd, 7 
= 8.1, 7.2 Hz, IH), 8.25 (d, 7 = 8.1 Hz, 2H). IR (cm '): 
3268, 1703, 1603, 1515, 1347, 1219. 



[Example 314] 



MeS 




5 2,2-Dimethyl-5-{2-fluoro-4-(methylthio)phenyl}-4-phenyI-3(2//)-furanone 

l-{2-Fluoro-4-(methylthio)phenyl}-2-phenyl-ethan-l-one (675 mg), which was 
prepared by a procedure similar to Step 1 in Example 264, was dissolved in 50 ml dry 
THF, to which was added 120 mg of sodium hydride. The reaction mixture was stirred 

10 for an hour at 0 °C; which was followed 0.35 ml a- 

bromoisobutyryl cyanide diluted with 20 ml THR The reaction mixture was allowed to 
warm to room temperature and was stirred ovemight. The reaction solvent was removed 
in vacuo and the resulting residue was extracted wdth 50 ml water and dichloromethane 
(30 ml X 3). The organic layer was concentrated under reduced pressure and was 

15 purified by colunm chromatography (hexane/ethylacetate = 6:1) to yield 353 mg of 2,2- 
dimethyl-5-{2-fluoro-4-(methylthio)phenyl}-4-phenyl-3(2//)-furanone. NMR: 5 1.54 (s, 
6H), 2.49 (s, 3H), 6.90 (dd, J = 10.8, 1.8 Hz, IH), 7.00 (dd, J = 8.4, 1.8 Hz, IH), 7.22- 
7.29 (m, 5H),7.40 (dd, J - 8.4, 7.2 Hz, IH). IR (cm*'): 1699, 1610, 1388, 1175, 1049. 

20 Compounds of Example 315 - Example 320 were synthesized by procedures 

similar to the procedure in synthesis of Example 314. 
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[Example 315] - [Example 320] 



MeS 




Example 


R 


Melting point & spectral data 


315 


3-Cl 


NMR: 5 1.55 (s, 6H), 2.51 (s, 3H), 6.91 (m, IH), 7.04 (m, 
IH), 7.136 (m, IH), 7.21 (m, 3H), 7.43(m, IH). IR (cm"'): 
1696, 1615, 1381, 1217, 1148 


316 


3-F 


NMR: 5 1.55 (s, 6H), 2.51 (s, 3H), 6.94 (m, 4H), 7.06 (m, 
IH), 7.26 (m, IH), 7.43 (dd, J = 8,4, 6.9 Hz, IH). IR (cm '): 
2928, 1697, 1618, 1388, 1216, 1194, 1080. 


317 


4-F 


NMR: 5 1 .55 (s, 6H), 2.51 (s, 3H), 6.90 (dd, J = 8. 1 , 1 .8 
Hz, IH), 6.95-7.05 (m, 3H), 7.25 (m, IH), 7.42 (dd, J = 8.1, 
7.2 Hz, 2H). IR (cm"'): 1698, 1592, 1381, 1223, 1045. 


318 


2-F, 
5-F 


NMR: 5 1.57 (s, 6H), 2.49 (s, 3H), 6.86-7.11 (m, 5H), 7.47 
(dd, J= 8.1, 7.5 Hz, IH). 


319 


3-F, 
5-F 


Mp: 122-123 "C. NMR: 5 1.56 (s, 6H), 2.53 (s, 3H), 6.69 
(m, IH), 6.85 (m, 2H), 6.94 (dd,J= 11.4, 2.1 Hz, IH), 7.08 
(dd, J = 8.4, 1.8 Hz, IH), 7.46 (dd, J = 8.4, 7.2 Hz, IH). 
IR(cm-'): 1699, 1611, 1383, 1206, 1119 


320 


2-F, 
6-F 


NMR: 5 1.58 (s, 6H), 2.47 (s, 3H), 6.90 (m, 2H), 7.11 (m, 
IH), 7.37 (m, 3H). IR (cm"'): 1702, 1603, 1466, 1385, 1153. 



[Example 321] 

5 

Me02S 

0 P 

F Y\ 

Me Me 



2,2-Dimethyl-5-{2-fluoro-4-(methylsulfonyl)phenyl}-4-phenyl-3(2//)-furanone 



10 



305 mg of 2,2-dimethyl-5-{2-fluoro-4-(methylthio)phenyl}-4-pheny 1-3(2//)- 
furanone(Example 314) was dissolved in 30 ml methanol, 20 ml THF and 20 ml water, 
to which 1.4 g of OXONE was added . The reaction mixture was stirred overnight at 
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room temperature. Then the solvent was removed in vacuo and the resulting residue was 
extracted with 50 ml water and dichloromethane (30 ml x 3). The organic layer was 
concentrated under reduced pressure and then was purified by column chromatography 
(hexane/ethylacetate = 3:2) to obtain 70 mg of 2,2-dimethyl-5-{2-fluoro-4- 
5 (methylsulfonyl)phenyl}-4-phenyl-3(2//)-furanone as a solid, mp: 175-176 °C. NMR: 5 
1.57 (s, 6H), 3.10 (s, 3H), 7.22 (m, 2H), 7.28 (m, 3HX 7.75 (dd, J = 8.7, 1.8 Hz, IH), 
7.77 (m, 2H). IR(cm''): 1702, 1408, 1321, 1147. MS (FAB): 361 (at? + 1). 

Compounds of Example 322 - Example 326 were prepared by procedures 
10 similar to the synthetic procedure for Example 321. 

[Example 322] ^ [Example 326] 




Example 


R 


Melting point & spectral data 


322 


3-Cl 


mp: 139-140 °C. NMR: 5 1 .58 (s, 6H), 3.12 (s, 3H), 7.05 
(m, IH), 7.25 (m, 3H), 7.77(m, 3H). IR (cm '): 1701, 1409, 
1320,1232,1117,966 


323 


3-F 


mp: 157-158 °C. NMR: 6 1.58 (s, 6H), 3.12 (s, 3H), 6.97 
(m, 3H), 7.26 (m, lH), 7.43 (m, IH), 7.71 "(dd, J = 9.0. 1.8 
Hz, IH), 7.796 (m, IH). IR (cm '): 1701, 1577, 1433, 1308, 
1117. 


324 


4-F 


mp: 150-152 °C. NMR: 5 1.59 (s, 6H), 3.11 (s, 3H), 7.02 (t, 
J = 9.0 Hz, 2H), 7.23 (m, 2H), 7.71 (dd, J = 10.0, 1 .5 Hz, 
IH), 7.79(d,J = 5.7Hz, 1H),7.81 (d,J= 1.5 Hz, IH). 


325 


2-F, 
5-F 


mp: 150-151 "C. NMR: 6 1 .60 (s,6H), 3.11 (s, 3H), 6.96 
(m, 2H), 7.15 (m, IH), 7.69 (dd, J = 8.7, 1.8 Hz, IH), 7.81 
(d, J = 3.0 Hz, 2H). IR(cm-'): 1707, 1499, 1321, 1227. 


326 


3-F, 
5-F 


mp: 118-119°C. NMR: 5 1.57 (s, 6H), 3.13 (s, 3H), 6.77 
(m, 3H), 7.75 (m, IH), 7.82 (m, IH), 7.85 (m, IH). IR 
(cm'): 1703, 1626, 1408, 1326, 1121. 



15 
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[Example 327] 
Me-S 




2,2-Dimethyl-5-{2-fluoro-4-(methylsuIfinyl)phenyl}-4-phenyI-3(2//)-furanone 

5 To 241 mg of 2,2-dimethyl-5-{2*fluoro-4-(methylthio)phenyl}-4-phenyl- 

3(2//)-furanone (Example 314) dissolved in 50 ml dichloromethane, was added 138 mg 
of 70 % /n-chloroperoxybenzoic acid. The mixture was stirred at 0 °C for 1.5 hours, 
which was followed by addition of 30 ml 5 % aqueous sodium bicarbonate. Then the 
mixture was stirred for 10 minutes and the volatile material was removed in vacuo. The 

10 resulting residue was extracted with 50 ml water and dichloromethane (30 ml x 3). The 
organic layer was concentrated under reduced pressure, and then was purified by 
column chromatographic separation (hexane/ethylacetate = 1:1) to afford 1 87 mg of 2,2- 
dimethyl-5-{2-fluoro-4-(methylsulfmyl)phenyl}-4-phenyl-3(2//)-furanone as a solid, 
mp: 149-150 °C. NMR: 5 1.55 (s, 6H), 2.78 (s, 3H), 7.26 (m, 5H), 7.47 (m, 2H), 7.69 

15 (dd,y= 8,4, 6.6Hz, 2H). IR (cm"'): 1700, 1621, 1380, 1223, 1161, 1075. 

Compounds of Example 328 - Example 331 were synthesized according to a 
procedure similar to the synthetic procedure employed for Example 327. 

20 [Example 328] [Example 331] 

9 

Me-S 
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Example 


R 


Melting point & spectral data 


328 


3-F 


mp: 125-126 °C. NMR: 5 1.54 (s, 6H), 2.79 (s, 3H), 7.01 
(m, 3H), 7.25 (m, 2H), 7.49 (m. IH), 7.78 (m, IH). IR 
(cm'): 1701, 1577, 1433, 1308, 1117. 


329 


4-F 


NMR: 5 1.57 (s, 6H), 2.79 (s, 3H), 6.99 (t, J = 8.7 Hz, 2H), 
7.22 (dd, J = 9.0, 5.4 Hz, 2H), 7.46 (d, J = 8.4 Hz. 2H), 
7.70 (dd, J = 8.1, 6.0 Hz, IH). IR (cm '): 1700, 1625, 1593, 
1512,1386,1224. 


330 


3-F, 
5-F 


mp: 114-115 "C. NMR: 5 1.57 (s, 6H), 2.80 (s, 3H), 6.78 
(m, IH), 6.82 (m, 2H), 7.49 (m, 2H), 7.73 (dd, J = 8.7, 6.0 
Hz, IH). IR (cm"'): 1702, 1582, 1390, 1314, 1120. 


331 


2-F, 
6-F 


NMR: 8 1 .62 (s, 6H), 2.77 (s, 3H), 7.00 (m, 2H), 7.42 (m, 
2H), 7.63 (dd,y=8.1, 1.5 Hz, IH), 7.86 (dd,y = 8.6, 7.2 
Hz, IH). IR(cm-'): 1707, 1606, 1384. 



[Example 332] 




5-{4-(Aminosulfonyl)-2-fluorophenyl}-2,2-dimethyl-4-phenyl-3(2//)-furanone 

154 mg of 2;2-dimethyl-5-{2-fluorO"4-(methylsulfinyl)phenyl}-4-^^ 
3(2//)-furanone (Example 327) was stirred in 30 ml trifluoroacetic anhydride at 0 °C for 
2 hours. Then the volatile material was removed in vacuo, to which was added 50 ml of 
1:1 methanol and triethylamine. The solution was stirred for 20 minutes at 0 °C and the 
solvent w^as removed under reduced pressure. The resulting residue was dissolved in 40 
ml dichloromethane, which was followed by dropwise addition of 15 ml acetic acid 
saturated with chlorine. The reaction solution was stirred for 20 minutes at 0 °C. 
Then the solvent and unreacted chlorine were removed in vacuo. The resulting residue 
was dissolved in 30 ml toluene and the toluene was evaporated off under reduced 
pressure. Then the resulting residue was dissolved in 40 ml THF and reacted with 5 ml 
ammonia water by stirring overnight. The solvent was removed in vacuo and the 
resulting residue was extracted with 30 ml water and dichloromethane (30 ml x 3). 
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The organic layer was concentrated in vacuo and was then purified by column 
chromatography (hexane/ethylacetate = 3:2) to give 42 mg of 5-{4-(aminosulfonyI)-2- 
fluorophenyl}-2,2-dimethyl-4-phenyl-3(2//)-furanone as a solid, mp: 79-81 °C. NMR: 5 
1.58 (s, 6H), 5.01 (br s, 2), 7.20-7.31 (m, 5H), 7.69-7.76 (m, 3H). IR (cm"'): 3340, 3274, 
1591, 1526, 1328. MS (FAB): 362 (m+1). 

Compounds of Example 333 - Example 335 were prepared by procedures 
similar to the method used for Example 332. 

[Example 333] - [Example 335] 




Example 


R 


Melting point <& spectral data 


333 


3-F 


mp: 168-170 °C. NMR: 5 1.55 (s, 6H), 5.28 (br s, 2H), 6.95 
(m, 3H), 7.25 (m, IH), 7.65 (m, 2H), 7.75 (m, IH). IR 
(cm '): 3344, 3261, 1695, 1626, 1407, 1349. MS (FAB): 380 
(m+\). 


334 


4-F 


mp: 95-97 °C. NMR: 5 1.57 (s, 6H), 5.11 (br s. 2H), 7.02 
(m, 2H), 7.18 (m, 2H), 7.76 (m, 3H). IR (cm''): 3366, 3268, 
1700, 1625, 1511, 1230, 1164. MS (FAB): 380 (m+ 1). 


335 


3-F, 
5-F 


mp: 185-187°C. NMR:5 1.57(s, 6H), 5.10(brs, 2H), 6.77 
(m, 3H), 7.71 (m, 2H), 7.80 (m, IH). IR (cm '): 3327, 3249, 
1698, 1624, 1316, 1161. MS (FAB): 398 {m + 1). 



[Example 336] 



MeS Br 




5-{3-Bromo-4-(methylthio)phenyl}-2,2-dimethyl-4-phenyl-3(2/f)-furanone 
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To a stirred solution of l-{3-bromo-4-(methylthio)phenyl}-2-phenyl-ethan-l - 
one (1.54 g) in 50 ml THF, was added 232 mg of 60 % oil dispersion of sodium hydride. 
The mixture was stirred for 1 hour at 0 °C, which was followed by dropwise addition of 
1.1 ml a-bromoisobutyryl cyanide diluted in 20 ml THF. The reaction mixture was then 

5 slowly warmed to room temperature and was stirred overnight. The solvent was 
removed in vacuo and the resulting residue was extracted with 50 ml water and 
dichloromethane (30 ml x 3). The organic layer was concentrated under reduced 
pressure and was purified by column chromatography (hexane/ethylacetate = 6:1) to 
yield 1.1 g of 5-{3-bromo-4-(methylthio)phenyl}-2,2-dimethyl-4-phenyl-3(2//)- 

10 furanone. NMR: 6 L55 (s, 6H), 2:47 (s, 3H), 6.99 (d, J = 8.7 Hz, IH), 7.32 (m, 5H), 
7.48 (dd, J - 8.7, 2.1 Hz, IH), 7.88 (d, J= 1.8 Hz, IH). 

Compounds of Example 337 - Example 340 were prepared by procedures 
similar to the procedures of Example 336. 

15 

[Example 337] [Example 340] 

MeS Br 




Example 


R 


Melting point & spectral data 


337 


3-Cl 


NMR: 6 1.55 (s, 6H), 2.49 (s, 3H), 7.02 (d, J = 8.7 Hz, IH). 
7.18 (m, IH), 7.32 (m, 3H), 7.46 (dd, J = 7.2, 1.8 Hz, IH), 
7.88 (d, J=2.1 Hz, IH). IR (cm"'): 1695, 1609, 1389, 1239. 


338 


3-F 


mp: 108-109 °C. NMR: 5 1.55 (s, 6H), 2.47 (s, 3H), 7.06 
(m,4H), 7.34 (m, IH), 7.49 (dd, J = 7.2, 1.8 Hz, IH), 7.87 
(d, J = 1 .8 Hz, IH). IR (cm-'): 2983, 1 696, 1 599, 1391, 
1258, 1195. 


339 


2-F, 
5-F 


NMR: 5 1.57 (s, 6H), 2.47 (s, 3H), 7.04 (m, 4H), 7.44 (dd, J 
= 8.7, 1 .8 Hz, IH), 7.86 (d, J = 1 .5 Hz, 1 H). IR (cm-'): 
1699, 1595, 1417, 1250. 


340 


3-F, 
5-F 


mp: 115-116 °C. NMR: 6 1 .55 (s, 6H), 2.50 (s, 3H), 6.79 
(m, IH), 6.86 (m, 2H), 7.05 (d, J = 8.4, IH), 7.47 (dd, J = 
8.4, 1.8 Hz, IH), 7.87 (d,J= 1.8 Hz, IH). IR (cm"'): 2925, 
1689, 1604, 1391, 1120. 
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[Example 341 J 



MeOjS 



Br 




Me Me 



5-{3-Bromo-4-(methylsuIfonyl)phenyl}2,2-dimethyI-4-phenyI-3(2//)-<^ui'a'*one 



5 



350 mg of 5-{3-bromo-4-(methylthio)phenyl}-2,2-dimethyl-4-phenyl-3(2//)- 
fliranone (Example 336), dissolved in 50 ml methanol, 50 ml THF and 50 ml water, 
was reacted with 1.5 g of OXONE by stirring at room temperature for 15 hours. 
Then the solvent was removed in vacuo and the resulting residue was extracted with 50 

10 ml water and dichloromethane (30 ml x 3). The organic layer was concentrated under 
reduced pressure and was purified by column chromatography (hexahe/ethylacetate = 
3:2) to yield 173 mg of 5"{3-bromo-4-(methylsulfonyl)phenyl}-2,2-dimethyl-4-phenyl- 
3(2//)-furanone as a solid, mp: 154-155 ^C. NMR: 5 1.58 (s, 6H), 3.29 (s, 3H), 7.26 (m, 
3H), 7.38 (m, 2H), 8.07 (d, J = 1.8 Hz, IH), 8.10 (d, J =8.1 Hz, 2H). IR (cm''): 1698, 

15 1585,1318,1150. 

Compounds of Example 342 Example 345 were synthesized by following 
procedures similar to the method employed for Example 341. 

20 [Example 342] - [Example 345] 



Me02S 
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Example 


R 


Melting point & spectral data 


342 


3-Cl 


NMR: 6 1.59 (s, 6H), 3.32 (s, 3H), 7.14 (m, 3H), 7.35 (m, 
IH), 7.69 (dd,J = 8.4, 1.8 Hz, IH), 8.08 (d,J= 1.8 Hz, 
IH), 8.16(d, J= 8.4Hz, IH). IR (cm '): 1700, 1388, 1320, 
1151. 


343 


3-F 


mp: 133-134 °C. NMR: 5 1.57 (d, 6H), 3.30 (s, 3H), 7.03 
(m, 3H), 7.33 (m, IH), 7.69 (dd, J = 8.4, 1 .8 Hz. IH), 8.05 
(d,y= 1.5 Hz, lH),8.14(d, J= 8.4Hz, IH). IR (cm '): 
2931, 1700, 1586, 1390, 1312, 1151. MS (FAB): 441 (w + 
2), 439 im). 


344 


2-F, 
5-F 


NMR: 5 1.59 (s, 6H), 3.30 (s, 3H), 7.09 (m, 3H). 7.68 (dd, J 
= 8.4, 1.8 Hz, IH), 8.06 (d,J= 1.8 Hz, IH), 8.16 (d, J = 
8.4 Hz, IH). IR (cm '): 1704, 1495, 1387, 1151. 


345 


3-F, 
5-F 


mp: 194-195 °C. NMR: 5 1.58 (s, 6H), 3.32 (s, 3H), 6.83 
(m, 3H), 7.70 (dd, J = 8.4, 1 .8 Hz, IH), 8.06 (d, J = 1.8 Hz, 
IH), 8.18 (d, J = 8.1 Hz, IH). IR (cm '): 1702, 1627, 1377, 
1120. 



[Example 346] 




5-{3-Bromo-4-(methylsuIfinyI)phenyl}-2,2-dimethyI-4-phenyl-3(2/f)-furanone 

5 . ' . ^ . . / . . " \ 

391 mg of 5-{3-bromo-4-(methylthio)phenyl}-2,2-dimethyl-4-phenyl-3(2//)- 
furanone (Example 336) dissolved in 50 ml dichloromethane was stirred at 0 °C for 50 
minutes in the presence of 183 mg of 70 % w-chloroperoxybenzoic acid. Then 10 ml 
5 % aqueous sodium hydroxide was added to the reaction mixture and the mixed 

10 solution was stirred for another 10 minutes. The dichloromethane was removed in vacuo 
and the resulting residue was extracted with 50 ml water and dichloromethane (30 ml x 
3). The organic layer was then concentrated under reduced pressure and was purified by 
column chromatography (hexane/ethylacetate = 1:1) to give 310 mg of 5-{3-bromo-4- 
(methylsuIfinyl)phenyI}-2,2-dimethyI-4-phenyl-3(2//)-furanone. NMR: 5 1.58 (s, 6H), 

15 2.84 (s, 3H), 7.30 (m, 2H), 7.38 (m, 3H), 7.78 (dd, J = 8.4, 1 .8 Hz, IH), 7.88 (d, J = 5.4 
Hz, IH), 7.90 (d, J = 2.7 Hz, IH). IR(cm-'): 1698, 1619, 1388, 1064. 
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Compounds of Example 347 - Example 350 were prepared according to 
procedures similar to the procedure described for Example 346. 

[Example 347] [Example 350] 



Me-S Br 




Example 


R 


Melting point & spectral data 


347 


3-Cl 


NMR: 5 1 .58 (s, 6H), 2.84 (s, 3H), 7. 1 5 (m, 3H), 7.32 (m, 
IH), 7.76 (dd,J=8.4, 1.8 Hz, IH), 7.88 (d,J= 1.5 Hz, 
IH), 7.93 (d, J = 7.8 Hz, IH). IR (cm '): 1708, 1496, 1417, 
1386, 1065, 1194, 1080. 


348 


3-F 


NMR: 5 1.56 (s, 6H), 2.85 (s, 3H), 7.05 (m, 3H), 7.34 (m, 
IH), 7.76 (dd,J=8.1, 1.8 Hz, IH), 7.87 (d, J= 1.8 Hz, IH), 
7.91 (dd, J= 8.4Hz, IH). IR (cm"'): 2981, 1699, 1389, 
1261, 1063. 


349 


2-F, 
5-F 


NMR: 5 1.59 (s, 6H), 2.85 (s, 3H), 7.08 (m, 3H), 7.74 (dd, J 
= 8.4, 1.5 Hz, IH), 7.88 (d,J= 1.8 Hz, IH), 7.93 (d, J = 
8.4 Hz, IH). IR (cm '): 1708, 1496, 1417, 1386, 1065. 


350 


3-R 
5-F 


mp: 177-179 °C. NMR: 8 1.56 (s, 6H), 2.86 (s, 3H), 6.82 
(m, 3H), 7.78 (m, IH), 7.82 (s, IH), 7.92 (d, J = 8.4 Hz, 
IH). IR(cm-'): 1702, 1626, 1390, 1308, 1120. 



[Example 351] 




5-{4-(Aminosulfonyl)-3-bromophenyl}-2,2-dimethyl-4-phenyl-3(2//)-furanone 

287 mg of 5-{3-bromo-4-(methylsulfmyl)phenyl}-2,2-dimethyl-4-phenyI- 
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o 

3(2//)-furanone (Example 346) in 40 ml trifluoroacetic anhydride was stirred at 0 °C for 
an hour. Then the solvent was removed in vacuo, and the resuhing residue was 
dissolved in 50 ml 1:1 methanol and triethylamine. The solution was then stirred at 0 °C 
for an hour, which was followed by removal of the solvent in vacuo. The resulting 
5 residue was stirred in 30 ml dichloromethane, to which was added dropwise 15 ml 
acetic acid saturated with chlorine. The reaction solution was stirred at 0 °C for 30 
minutes. Then acetic acid and the unreacted chlorine were evaporated off under reduced 
pressure. The resulting residue was stirred ovemight in 30 ml THF and 5 ml ammonia 
water. The reaction mixture was then concentrated in vacuo and was subjected to 

10 extraction with 30 ml water and dichloromethane (30 ml x 3). The organic layer was 
concentrated in vacuo and was purified by column chromatography 
(hexane/ethylacetate = 3:2) to obtain 89 mg of 5-{4-(aminosulfonyl)-3-bromophenyl}- 
2,2-dimethyl-4-phenyl-3(2//)-furanone as a solid, mp: 128-132 ''C. NMR: 5 1.63 (s, 6H), 
5.32 (br s, 2H), 7.12 (m, 2H), 7.40 (m, 3H), 7.69 (m, IH), 7.98 (m, 2H). IR (cm"'): 3400, 

15 3282,1686,1556,1171. 

Compounds Example 352 and Example 353 were prepared by procedures 
similar to the procedure for Example 351. 

20 [Example 352] and [Example 353) 




Example 


R 


Melting point & spectral data 


352 


3-F 


mp: 151-153 °C. NMR: 5 1.55 (s, 6H), 5.30 (br s, 2H). 7.05 
(m, 3H), 7.36 (m, IH), 7.73 (m, IH), 7.92 (m. 2H). 


353 


2-F, 
5-F 


NMR: 5 1.59 (s, 6H), 5.26 (br s, 2H), 7.08 (m, 3H), 7.42 
(m, IH), 7.81 (m, IH), 8.08 (m, IH). IR (cm '): 3357, 1499, 
1335,, 1171. 



25 
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[Example 354] 

MeS CI 




5-{3-Chloro-4-(niethyIthio)phenyl}-2,2-dimethyI-4-phenyl-3(2//)-furanone 

5 

Site p 1 : Preparation of l-{3-chloro-4-fmethvlthio)phenvl)-2-phenvl-ethanone 



Ci 



MeS 




To a stirred solution of 2-chlorothioanisole (3.0 g) in 120 ml dichloromethane, 
10 were added slowly first 2.8 g of aluminum chloride and 3.0 g of phenylacetyl chloride at 
0°C. The reaction mixture was stirred at the temperature for 12 hours. Then the reaction 
solution was poured onto ice and aqueous hydrochloric acid. The quenched solution was 
stirred for 30 minutes and extracted with dichloromethane (80 ml x 3). The organic 
layer was washed with brine and was dried over anhydrous magnesium sulfate. After 
15 the magnesium sulfate was removed by filtration, the filtrate was concentrated in vacuo. 
Tbe resulting residue was recrystallized from hexane and dichloromethane to give 3.6 g 
of l-{3-chloro-4-(methylthio)phenyl}-2-phenyl-ethan-l-one. mp: 101-102 °C. NMR: 5 
2.51 (s, 3H), 4.22 (s, 2H), 7.17 (d, J = 8.4 Hz, IH), 7.25 (m, 3H), 7.32 (m, 2H), 7.87 (dd, 
J= 8.4, 1.8 Hz, IH), 7.97 (d, J = 1,8 Hz, IH). 

20 

Step 2: Preparation of 5-{3-chloro-4-rmethylthio)phenyl}-2.2-dimethyN4-phenvl- 
3r2fA-furanone 

3.6 g of l-{3-chloro-4-(methylthio)phenyl}-2-phenyl-ethan-l-one in 100 ml 
25 dry THF w^as stirred at 0 ^'C for 20 minutes in the presence of 60 % oil dispersion of 
sodium hydride (1 .5 g), which was followed by dropwise addition of a-bromoisobutyryl 
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cyanide (3.0 ml) diluted in 50 ml THF. The reaction solution was allowed to warm 
slowly to room temperature and was stirred overnight. Then the solvent was removed in 
vacuo, which was followed by extraction with 30 ml water and diethylether (50 ml x 3). 
The organic layer was concentrated under reduced pressure and was purified by column 
5 chromatography (hexane/ethylacetate = 8:1) to yield 3.2 g of 5-{3-chloro-4- 
(methylthio)phenyl}-2,2-dimethyl-4-phenyl-3(2//)-furanone. NMR: 5 1.52 (s, 6H), 2.45 
(s, 3H), 7.17 (d, y = 8.4 Hz, IH), 7.25 (m, 3H), 7.32 (m, 2H), 7.87 (dd, J = 8.4, 1.8 Hz, 
IH), 7.97 (d, J= 1.8 Hz, IH). IR(cm-'): 1694, 1613, 1592, 1389, 1252, 1145, 1128, 

10 Compounds of Example 355 and Example 356 were prepared by procedures 

similar to the procedures employed for Example 354. 

[Example 355] and [Example 356] 
MeS CI 




Example 


R 


Melting point & spectral data 


355 


3-F 


NMR: S 1.55 (s, 6H), 2.49 (s, 3H), 7.05 (m, 3H), 7.06 (d, J 
= 8.4 Hz, IH), 7.34 (m, IH), 7.44 (dd, J = 8.4, 1.8 Hz, IH), - 
7.69 (d,J = 1.8Hz, IH). IR (cm''): 1695, 1616; 1599, 1431, 
1386,1257,1194,1129. 


356 


3-F, 
5-F 


NMR: 6 1.57 (s, 6H), 2.51 (s, 3H), 6.88 (m, 3H), 7.09 (d, J 
= 8.4 Hz, IH), 7.44 (dd, J = 8.4, 1 .8 Hz, IH), 7.69 (d, J = 
1.8 Hz, IH). IR (cm"'): 1698, 1623, 1593, 1391, 1309, 1120. 



[Example 357] 
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5-{3-ChIoro-4-(methylsulfonyl)phenyI}-2,2-dimethyl-4-phenyl-3(2//)-furanone 



1.2 g of 5- { 3-chloro-4-(methylthio)phenyl } -2,2-dimethyl-4-phenyl-3(2//)- 
5 furanone (Example 354) was dissolved in 150 ml of 1:1:1 methanol/THF/water, to 
which was added 2.8 g of OX ONE. The reaction mixture was stirred at room 
temperature for 6 hours. The reaction mixture was concentrated in vacuo and the 
resulting residue was extracted with 50 ml water and ethylacetate (100 ml x 3). The 
organic layer was concentrated in vacuo and was purified by column chromatography 
10 (hexane/ethyl acetate = 3:1) to give 1.1 g of 5-{3-chloro-4-(methylsulfonyl)pheny]}-2,2- 
dimethyl-4-phenyl-3(2//)-furanone as a solid, mp: 174-175 °C. NMR: 6 1.58 (s, 6H), 
3.28 (s, 3H), 7.27 (m, 3H), 7.39 (m, 2H), 7.66 (dd, J = 8.4, 1 .8 Hz, IH), 7.86 (d, J = 1 .8 
Hz, IH), 8.09 (d, J= 8.4 Hz, IH). IR (cm'^: 1700, 1587, 1391, 1321, 1241, 1152. 



15 Compounds of Example 358 Example 362 were prepared according to the 

procedures similar to the procedure in Example 357. 

[Example 358] [Example 362] 




20 



Example 


R 


Melting point & spectral data 


358 


3-Cl 


mp: 188-189 °C. NMR: 6 1.58 (s, 6H), 3.30 (s, 3H), 7.14 
(m, IH), 7.34 (m, 3H), 7.65 (dd, J = 8.4, 1.8 Hz, IH), 7.87 
(d,y= 1.5 Hz, 1H),8.12 (d, J = 8.4 Hz, IH). IR (cm '): 
1700, 1620, 1585, 1388, 1321, 1241, 1162. 


359 


3-F 


mp: 163-164 °C. NMR: 5 1.58 (s, 6H), 3.29 (s, 3H), 7.04 
(m, 3H), 7.35 (m, IH), 7.66 (dd, J = 8.4, 1 .5 Hz, IH), 7.86 
(d, 1.5 Hz, IH), 8.12(d,J= 8.4 Hz, IH). IR(cm-'): 1701, 
1 587, 1 390, 1 32 1 , 1 262, 1 1 52. MS (FAB); 395 (w + 1 ). 


360 


4-F 


mp: 173-174 °C. NMR: 6 1.57 (s, 6H), 3.29 (s, 3H), 7.11 
(m, 2H), 7.26 (m, 2H), 7.66 (dd, J = 8.1, 1.5 Hz, IH), 7.85 
(d,y= 1.8 Hz, IH), 8.12(d, J = 8.4 Hz, IH). IR (cm"'): 
1698, 1587, 1509, 1388, 1321, 1239, 1162. 



wo 00/61571 



170 



PCT/KROO/00339 



361 


3- F, 

4- F 


mp: 150-151 °C. NMR: 6 1.57 (s, 6H). 3.30 (s, 3H). 6.99 
(m, IH), 7.17(m, 2H), 7.66 (dd, J = 8.4, 1.8 Hz, IH), 7.86 
(d, J= 1.5 Hz, IH), 8.15 (d, J = 8.4 Hz. IH). IR (cm-'): 
1701, 1515. 1393, 1321, 1280, 1152. 


362 


3-F, 
5-F 


mp: 200-201 °C. NMR: 6 1.58 (s, 6H). 3.31 (s, 3H), 6.84 
(m, 3H), 7.67(dd,J=8.1, 1.5 Hz, IH), 7.86 (d. 7 = 1.5 Hz, 
IH), 8.16 (d, y = 8.1 Hz, IH). IR (cm '): 1702, 1591. 1391. 
1320, 1218, 1153, 1120. 



[Example 363] 

p 

Me-S' CI 




5-{3-Chloro-4-(methylsuIfinyI)phenyI}-2,2-dimethyl-4-phenyl-3(2//)-furanon 

To a stirred solution 3.5 g of 5-{3-chloro-4-(methylthio)phenyI}-2,2-dimethyl- 
4-phenyl-3(2//)-furanone (Example 354) in 80 ml dichloromethane, was added 2.5 g of 
70 % m-chloroperoxybenzoic acid, and the reaction mixture was stirred at 0 °C for 2 
hours. Then 40 ml 5 % aqueous sodium bicarbonate was added to the solution and the 
solution was stirred for 10 minutes. The solution was extracted with dichloromethane 
(50 ml X 3). The organic layer was concentrated in vacuo and was purified by column 
chromatography (hexane/ethylacetate - 1:1) to give 2.43 g of 5-{3-chloro-4- 
^ (me"thylsulfinyl)phenyl } -2,2.dimethy 1-4-pheay] -3(2//)-furanone as a soHd. mp: 1 20- 12 1 
NMR: 5 1.51 (s, 6H), 2.84 (s, 3H), 7.30 (m, 3H), 7.38 (m, 2H), 7.72 (s, IH), 7,74 (d, 
J - S.l Hz, IH), 7.91 (d, J - 8.1 Hz, IH). IR (cm'^): 1699. 1619, 1319, .1239, 1169, 
1145, 1068. 

Compounds of Example 364 - Example 366 were synthesized by employing 
procedures similar to the method in Example 363. 
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lExample 364] ~ [Example 366] 




Example 


R 


Melting point & spectral data 


364 


3-Cl 


mp: 141-142 °C. NMR: 6 1.57 (s, 6H). 2.86 (s, 3H), 7.16 
(m, IH), 7.33 (m, 3H), 7.72 (d, J = 1 .2 Hz, IH), 7.73 (dd. J 
= 8.1, 1.2 Hz, IH), 7.94 (d,y= 8.1 Hz, IH). IR (cm '): 
1700, 1618, 1387, 1239, 1146, 1067. 


365 


3-F 


mp: 52-53 °C. NMR: 5 1.58 (s. 6H), 2.86 (s. 3H), 7.06 (m, 
3H), 7.35 (m, IH), 7.71 (d,y= 1.2 Hz, IH), 7.74 (dd, J = 
8.1, 1.5 Hz, IH), 7.94 (d, J =7.8 Hz, IH). IR (cm"'): 1701. 
1622, 1389, 1309, 1147, 1067. 


366 


3-F, 
5-F 


mp: 123-124 "C. NMR: 5 1.58 (s, 6H). 2.88 (s, 3H), 6.85 
(m, 3H), 7.71 (d, J= 1.5 Hz, IH), 7.74 (dd, J= 8.1, 1.5 Hz, 
IH), 7.98 (d, J= 1.8 Hz, IH). IR (cm '): 1702. 1625, 1591, 
1391, 1309, 1119, 1067. 



[Example 367] 




5 

5-{4-(Aininosulfonyl)-3-chlorophenyI}-2,2-dimethyl-4-phenyl-3(2//)-furanone 

1.2 g of 5-{3-chloro-4-(methylsulfinyl)phenyl}-2,2-dimethyl-4-phenyl-3(2//)- 
10 furanone (Example 363) was stirred in 30 ml trifluoroacetic anhydride at 0 °C for 2 
hours. Then the solvent was removed under reduced pressure, which was followed by 
addition of 30 ml of 1:1 methanol/triethylamine to the resuUing residue. The mixed 
solution was stirred at 0 °C for an hour, and the solvent was removed in vacuo. The 
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resulting residue was dissolved, to which was added 30 ml acetic acid saturated with 
chlorine. The reaction mixture was stirred at 0 "C for 30 minutes. Then the solvent and 
the unreacted chlorine were evaporated off under reduced pressure, and the resulting 
residue was stirred overnight in 30 ml THF and 3 ml ammonia water. The reaction 
mixture was concentrated in vacuo, and the resulting residue was extracted with 30 ml 
water and dichloromethane (30 ml x 3). The organic layer was washed with brine and 
then the organic layer was concentrated under reduced pressure. The resulting residue 
was purified by column chromatography (hexane/ethylacetate = 3:2) to afford 512 mg 
of 5-{4-(aminosulfonyl)-3-chlorophenyl}-2,2-dimethyl-4-phenyl-3(2//)-furanone as a 
solid, mp: 193-194 "C. NMR: 5 1.58 (s, 6H), 5.14 (br s, 2H), 7.26 (m, 3H), 7.39 (m, 2H), 
7.62 (dd, J = 8.4, 1.8 Hz, IH), 7.84 (d, J = 1.8 Hz, IH), 8.04 (d, J = 8.1 Hz, IH). IR 
(cm '): 3379, 3263, 1691, 1586, 1347, 1219, 1156. 

Compounds of Example 368 ~ Example 371 were prepared by procedures 
similar to the procedure adopted for Example 367. 

[Example 368] ~ [Example 371] 




Example 


R 


Melting point & spectral data 


368 


3-Cl 


mp: 162-163 °C. NMR: 5 1.57 (s, 6H), 5.18 (br s, 2H), 7.13 
(m, IH), 7.33 (m, 3H), 7.60 (dd, J = 8.4, 1.8 Hz, IH), 7.85 
(d,J= 1.5 Hz, IH), 8.07 (d, J =8.4 Hz, IH). IR(cm-'): 
3384, 3264, 1695, 1617, 1391, 1351. 1241. 1166. 


369 


3-F 


mp: 149-150 °C. NMR: 5 1.57 (s, 6H). 5.15 (br s, 2H), 7.04 
(m, 3H), 7.36 (m, IH), 7.61 (dd, J= 8.4, 1.8 Hz, IH), 7.83 
(d,J= 1.5 Hz, IH), 8.07 (d, J =8.4 Hz, IH). IR (cm"'): 
3377, 3265, 1692, 1587, 1393, 1349, 1261. 1165. 


370 


3- F, 

4- F 


mp: 216-217 °C. NMR: 6 1.57 (s, 6H), 5.18 (br s, 2H). 6.99 
(m, IH), 7.17 (m, 2H), 7.61 (dd,J = 8.4, 1.8, IH), 7.84 (d,J 
= 1.5 Hz, IH), 8.10 (d, y = 8.1 Hz, IH). IR (cm '): 3401, 
3264, 1687, 1515, 1396, 1220, 1165. 
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mp: 173-174 °C. NMR: 5 1.58 (s, 6H), 5.19 (br s, 2H), 6.84 
(m, 3H), 7.61 (dd,y = 8.4, 1.8 Hz, IH), 7.84 (d, 7 = 1.8 Hz, 
IH), 8.11 (d, J= 8.1 Hz, IH). IR (cm '): 3370, 3265, 1692, 
1625, 1393, 1309, 1165, 1119. 



[Example 372] 



MeHN 




5 5-{3-Chloro-4-(N-methyIaininosulfonyI)phenyl}-2,2-dimethyI-4-phenyl-3(2//)- 

furanone 

200 mg of 2,2-dimethy 1-5- { 3-chloro-4-(methylsuIfinyl)phenyl } -4-phenyI- 
3(2//)-furanone (Example 363) was stirred in 10 ml trifluoroacetic anhydride for an 

10 hour at 0 °C and then the solvent was removed in vacuo. The resulting residue was 
dissolved in 10 ml 1:1 methanol/tri ethyl amine and was stirred for an hour at 0 °C. The 
solution was concentrated under reduced pressure. Then the resulting residue was 
stirred in 15 ml dichloromethane, to which was added 5 ml acetic acid saturated with 
chlorine. After the solution was stirred for 30 minutes at 0 °C, the solvent and the 

15 unreacted chlorine were removed in vacuo. The resulting residue was dissolved in 5 ml 
toluene and the toluene was evaporated off in vacuo. The resulting residue was 
dissolved in 20 ml THF and reacted with 1 ml of 40 % aqueous methylamine for 2 
hours at 0 °C. The reaction solution was concentrated in vacuo, which was followed by 
extraction with 30 ml water and dichloromethame (30 ml x 3). The organic layer was 

20 washed with brine and concentrated under reduce pressure. The resulting residue was 
purified by column chromatography (hexane/ethylacetate = 3 :2) to give 62 mg of 5-{3- 
chloro-4-(N-methylaminosulfonyl)phenyl}-2,2-dimethyl-4-phenyI-3(2//)-furanone as a 
solid. mp: 136-137 NMR: 6 1,58 (s, 6H), 2.66 (d, J = 5.4 Hz, 3H), 4.94 (q, J = 
5.4 Hz, IH), 7.28 (m, 2H), 7.39 (m, 3H), 7.63Xdd, J = 8.4, 1.8 Hz, IH), 7.84 (d, J - 1 .8 

25 Hz, IH), 8.03(d,y-8.4Hz, IH). IR (cm''): 331 5, 1697, 1587, 1394, 1336, 1242, 1164. 
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[Example 373) 
O O 




5-{3-Chloro-4-(N-ethylaminosulfonyI)phenyI}-2,2-dimethyl-4-phenyl-3(2//)- 

furanone 

By following the procedure in Example 372 except using 70% aqueous 
ethylamine, the titled compound was obtained, mp: 72-73 NMR: 5 1.11 (t, J = 7.2 
Hz, 3H), 1.57 (s, 6H), 3.02 (m, 2H), 4.93 (t, J = 6.0 Hz, IH), 7.28 (m, 2H), 7.39 (m, 
3H), 7.62 (dd, J = 8.4, 1.8 Hz, IH), 7.83 (d, J = \,& Hz, IH), 8.03 (d, J = 8.1 Hz, IH). 
IR (cm-^): 3300, 1698, 1618, 1587, 1393, 1337, 1241, 1163. 

[Example 374] 




5-[4-{(Acetylamino)sulfonyI}-3-chIorophenyl]-2,2-dimethyI-4-phenyl-3(2/r)- 

furanone 

150 mg of 5-{4-(aminosulfonyl)-3-chlorophenyl}-2,2-dimethyl-4-phenyl- 
3(2//)-furanone (Example 367) in 10 ml dichloromethane was reacted with 0.3 ml 
acetic anhydride in the presence of 0.5 ml triethylamine and 15 mg of 4-(N,N- 
dimethylamino)pyridine at room temperature for 12 hours. The reaction mixture was 
concentrated in vacuo, which was followed by extraction with 30 ml water and 
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dichloromethane (30 ml x 3). The organic layer was concentrated under reduced 
pressure and then was purified by column chromatography (hexane/ethylacetate 2:1) to 
afford 113 mg of 5-[4-{(acetylamino)sulfonyl}-3-chlorophenyl]-2,2-dimethyl-4-phenyl- 
3(2//)-furanone as a solid, mp: 194-195 NMR: 5 1.57 (s, 6H), 2.10 (s, 3H), 7.27 (m, 
5 2H), 7.40 (m, 3H), 7.68 (dd, J = 8.4, 1.8 Hz, IH), 7.85 (d, J - 1.5 Hz, IH), 8.18 (d, J = 
8.1 Hz, IH), 8.45 (br s, IH). IR (cm"'): 3195,3104, 1698, 1377, 1164. 

[Example 375] 




5-[3-ChIoro-4-{(propionyIaniino)sulfonyl}phenyl]-2,2-dimethyl-4-phenyl- 

3(2//)-furanone 

150 mg of 5-{4-(aminosulfonyl)-3-chlorophenyl}-2,2-dimethyl-4-phenyl- 
15 3(2//)-furanone (Example 367) was reacted with propionic anhydride to give 132 mg of 
5-[3-chloro-4-{(propionylamino)sulfonyl}phenyl]-2,2-dimethyl-4-phenyl-3(2//)- 
furanone according to a procedure similar to the procedure of Example 374, mp: 191- 
192 X. NMR: 5 1.09 (t, J = 7.5 Hz, 3H), 1.57 (s, 6H), 2,32 (q = 7.5 Hz, 2H), 7.27 (m, 
2H), 7.39 (m, 3H), 7.68 (dd, J = 8.4, 1.8 Hz, IH), 7.84 (d, J - 1.5 Hz, IH), 8.20 (d, J = 
20 8.4 Hz, IH), 8.37 (brs, IH). IR (cm''): 3204, 3105, 1699, 1458, 1396, 1164. 
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[Example 376] 




CI 



H 



Me Me 



5-[4-{(/i-ButyryIainino)suIfonyl}-3-chlorophenyl]-2,2-dimethyl-4-phenyI- 

3(2/0-furanone 

150 mg of 5-{4-(aminosulfonyl)-3-chlorophenyl}-2,2-dimethyI-4-phenyl- 
3(2/0-ftiranone (Example 367) was reacted with butyric anhydride to give 124 mg of 
5-[3-chloro-4-{(«-butyrylamino)suIfonyl}phenyl]-2,2-dimethyl-4-phenyl-3(2//)- 
furanone according to a procedure similar to the procedure of Example 374. mp: 1 1 9- 
120 °C. NMR: 6 0.89 (t, J = 7.5 Hz. 3H), 1.57 (s, 6H), 1.59 (m, 2H), 2.27 (t, J = 7.5 Hz, 
2H), 7.28 (m, 2H), 7.40 (m, 3H), 7.69 (dd, J = 8.4, 1.8 Hz, IH), 7.83 (d, J = 1.8 Hz, 
IH), 8.20 (d,y=8.4 Hz, IH), 8.48 (br s, IH). IR (cm '): 3191, 3105, 1698, 1684, 1453, 
1242, 1187. 



2,2-Dimethyl-4-(3-fluorophenyI)-5-{3-methyl-4-(methyIthio)phenyI}-3(2^- 



[Example 377] 



MeS 




Me Me 



furanone. 



437 mg of l-{3-methyl-4-(methyIthio)phenyl}-2-(3-fluorophenyl)-ethan-l-one 
in 50 ml dry THF was stirred with 67 mg of 60 % oil dispersion of sodium hydride for 
an hour at 0 °C, which was followed by dropwise addition of 0.8 ml a-bromoisobutyryl 
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cyanide diluted with 25 ml THF. The reaction solution was slowly warmed to room 
temperature and was stirred overnight. Then the solvent was removed in vacuo and the 
resulting residue was extracted with 50 ml water and dichloromethane (50 ml x 3). 
The organic layer was concentrated in vacuo and was purified by column 
5 chromatography (hexane/ethylacetate = 6:1) to yield 312 mg of 2,2-dimethyl-4-(3- 
£luorophenyl)-5-{3-methyl-4-(methylthio)phenyl}-3(2//)-furanone. NMR: 5 1.55 (s, 
6H), 2.27 (s, 3H), 2.48 (s, 3H), 7.36 (m, 4H), 7.32 (m, IH), 7.45 (m, 2H). IR (cm*'): 
1694, 1601, 1385, 1260, 1192. 

10 [Example 378] 




2,2-Dimethyl-4-(3-fIuorophenyl)-5-{3-methyl-4-(methylsuIfonyI)phenyl}- 

3(2/r)-furanone 

15 

257 mg of 2,2-dimethyl-4-(3-fluorophenyl)-5- { 3-methyl-4-(methylthio)- 
phenyl}-3(2//)-furanone (Example 377) in 50 ml methylenechloride was stirred with 
1 70 mg of 70 % w-chloroperoxybenzoic acid at 0 ^'C for an hour, which was followed 
by addition of 10 ml 5 % aqueous sodium bicarbonate. Then the solution was stirred for 

20 another 10 minutes. The reaction mixture was concentrated in vacuo and was extracted 
with 50 ml water and dichloromethane (30 ml x 3). The organic layer was concentrated 
under reduced pressure and was purified by column chromatography 
(hexane/ethylacetate 2:1) to afford 43 mg of 2,2-dimethyl-4-(3-fluorophenyl)-5-{3- 
methyl-4-(methylsulfonyI)phenyl}-3(2/f)-furanone as a solid, mp: 138-139 °C. NMR: 5 

25 1.57 (s, 6H), 2.68 (s, 3H), 3.09 (s, 3H), 7,03 (m, 3H), 7.28 (m, IH), 7.58 (dd, J = 8.4, 
1.8 Hz, IH), 7.63 (d,J= 1.2 Hz, IH), 8.01 (d, 7 = 8.4 Hz, IH). IR (cm"^): 1698, 1589, 
1387, 1312, 1262. MS (FAB): 374 (m + 1). 
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[Example 379] 

P 

Me-S Me 




2,2-DimethyI-4-(3-nuorophenyl)-5-{3-methyl-4-(methylsulfinyI)phenyI}- 

3(2i/)-furanone 

219 mg of 2,2-Dimethyl-4-(3-fluorophenyl)-5-{3-methyl-4-(methylsulfinyl)- 
phenyl}-3(2//)-fiiranone was obtained as a co-product during the synthesis of Example 
378. NMR: 5 1.56 (s, 6H), 2.32 (s, 3H), 2.70 (s, 3H), 7.04 (m, 3H), 7.31 (m, IH), 7.49 
(d, J = 0.9, IH), 7.67 (dd, J = 8.1, 1.8 Hz, IH), 7.94 (d, J = 8.4, IH). IR (cm '): 1697, 
1384, 1259, 1204, 1072. 



[Example 380] 




5-{4-(Aminosulfonyl)-3-methylphenyl}-2,2-dimethyl-4-(3-fluorophenyI)- 

3(2/r)-furanone 

201 mg of 2,2-dimethyl-4-(3-fluorophenyl)-5-{3-methyl-4-(methylsulfmyl)- 
phenyl}-3(2//)-fiiranone (Example 379) was converted into 76 mg of 5-{4- 
(aminosulfonyl)-3-methylphenyl}-2,2-dimethyl-4-(3-fluorophenyl)-3(2//)-furanone by 
following a procedure similar to the procedure used in Example 367. mp: 81-82 "C. 
NMR: 5 1.57 (s, 6H), 2.63 (s, 3H), 5.13 (br s, 2H), 7.03 (s, 3H), 7.27 (m, IH), 7.45 (m, 
IH), 7.61 (m, IH), 7.96 (d, J = 8.4 Hz, IH). IR (cm '): 3369, 3270, 1589, 1334, 1168. 
MS(FAB); 375 (w+ 1). 
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4-(3,5-DifluorophenyI)-2,2-dimethyI-5-{3-inethyl-4-(methyIthio)phenyl}- 

3(2/r)-furanone 

5 

530 mg of l-{3-methyl-4-(methylthio)phenyl}-2-(3,5-difluorophenyI)-ethan-l- 
one was converted into 357 mg of 4-(3,5-difluorophenyl)-2,2-dimethyl-5-{3-methyl-4- 
(methylthio)phenyl}-3(2//)-furanone by following a procedure similar to the procedure 
of Example 377. NMR: 5 1.55 (s, 6H), 2.29 (s, 3H), 2.50 (s, 3H), 6.74 (m, IH), 6.89 (m, 
10 2H), 7.08 (d, J = 8.1 Hz, IH), 7.40 (dd, J = 8,4, 2.1 Hz, IH), 7.45 (d, 7-1.5 Hz, IH). 
IR(cm-*): 1691, 1601, 1384, 1910, 1118. 



[Example 382] 



MeSOs Me 




15 

4-(3,5-DifluorophenyI)-2,2-dimethyl-5-{3-methyl-4-(methylsulfonyl)phenyl}- 

3(2II)-furznone 

105 mg of 4-(3,5-difluorophenyl)-2,2-dimethyl-5-{3-methyl-4-(methylthio)- 
20 phenyl} -3 (2//)-furanone (Example 381) was dissolved in 50 ml methanol, 30 ml THF 
and 50 ml water, to which was added 513 mg of OXONE. The reaction mixture was 
stirred at room temperature for 4 hours. Then the mixture was concentrated in vacuo, 
and was extracted with water 50 ml and dichloromethane (30 ml x 3). Concentration of 
the organic layer under reduced pressure was followed by column chromatography 



wo 00/61571 



PCT/KROO/00339 



ISO 



(hexane/ethyl acetate = 3:2) to give 97 mg of 4-(3,5-difluorophenyl)-2,2-dimethyl-5-{3- 
methyl-4-(methylsulfonyI)phenyl}-3(2/0-fixranone. NMR: 5 1.57 (s, 6H), 2.71 (s, 3H), 
3.05 (s, 3H), 6.82 (m, IH), 7.12 (m, IH), 7.59 (m, IH), 7.63 (m, IH), 7.92 (m, 2H). 



4-(3,5-DinuorophenyI)-2,2-dimethyl-5-{3-methyl-4-(methylsuIfinyl)phenyl}- 

3f2/r)-furanone 

To 320 mg of 4-(3,5-difluorophenyl)-2,2-dimethyl-5-{3-methyl-4- 
(methylthio)phenyl}"3(2//)-furanone (Example 381) in 50 ml dichloromethane, was 
added 172 mg of 70 % w-chloroperoxybenzoic acid. The mixture was stirred at 0 °C for 
an hour, which was followed by addition of 30 ml 5 % aqueous sodium bicarbonate. 
The solution was stirred for another 10 minutes. Then the mixture was concentrated in 
vacuo, and was extracted with 50 ml water and dichloromethane (30 ml x 3). Then the 
organic layer was concentrated under reduced pressure and was purified by column 
chromatography (hexane/ethylacetate = 1:1) to give 211 mg of 4-(3,5-dif[uorophenyl)- 
2,2-dimethyl-5-{3-methyl-4-(methylsulfmyl)phenyl}-3(2//)-furanone. NMR: S 1.57 (s, 
6H), 2.36 (s, 3H), 2.73 (s, 3H), 6.77 (m, IH), 6.86 (m, 2H), 7.50 (m, IH), 7.66 (m, IH), 
7,99 (d, J =8.4 Hz, IH). IR (cm*'): 1698, 1624, 1592, 1384, 1310, 1206, 1072,915. 



[Example 383] 




Me Me 
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5-{4-(Aminosulfonyl)-3-methylphenyl}-4-(3,5-difluorophenyl)-2,2-dimethyl- 
5 3(2//)-furanone 

240 mg of 4-(3 ,5-difluorophenyl)-2,2-dimethyl-5- { 3-methyl-4-(methyl- 
sulfinyl)phenyl}-3(2//)-furanone was converted into 33 mg of 5-{4-(aminosulfonyl)-3- 
methylphenyl}-4-(3,5-difluorophenyl)-2,2-dimethyl-3(2//)-furanone by a procedure 
10 similar to the procedure used for Example 367. NMR: 5 1.56 (s, 6H), 2,66 (s, 3H), 4.98 
(br s, 2H), 6.85 (m, 3H), 7.41 (m, IH), 7.80 (m, IH), 7.92 (m, IH). 

[Example 385] 




4-(3-ChIorophenyl)-2,2-dimethyi-5-{3-fluoro-4-(methylsulfonyl)pbenyl}- 

(2//)-furan-3-thione 

130 mg of 4-(3-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfonyl)- 
20 phenyl}-3(2//)-furan-3-thione (Example 278) in 20 ml toluene was stirred at reflux for 
12 hours in the presence of 67 mg of Lawesson's reagent. Then the solvent was removed 
in vacuo and the resulting residue was extracted with 50 ml water and dichloromethane 
(50 ml X 3). The organic layer was concentrated under reduced pressure and was 
purified by column chromatography (hexane/ethylacetate = 4: 1 ) to give 1 1 7 mg of 4-(3- 
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chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}.(2/^^ 
as a solid, mp: 105-106 ''C. NMR: 5 1.71 (s, 6H), 3.24 (s, 3H), 7.12 (m, 3H), 7.41 (m, 
IH), 7.52 (m, 2H), 7.92 (dd, J = 7.8, 7.2 Hz, IH), IR (cm-^): 1604, 1557, 1324, 1273, 
1209, 1145, 1047, 963. 



[Example 386] 




5-{4-(AminosuIfonyl)-3-fluorophenyI}-4-(3,5-difluorophenyI)- 2,2-diinethyl- 

(2/0-f"»'an-3-thione 

140 mg of 5-{4-(aminosuIfonyl)-3-fluorophenyl}-4-(3,5-difluorophenyl)- 2,2- 
dimethyl-3(2//)-furanone (Example 312) was converted into 103 mg of 5-{4- 
(aminosulfonyl)-3-fluorophenyl}-2,2-dimethyl-4-(3,5-difluorophenyl)-(2//)-furan-3- 
thione by a procedure similar to the procedure employed for Example 385. mp: 153-154 
°C. NMR: 8 1.71 (s, 6H), 5.12 (br s, 2H), 6.84 (m, 3H), 7.48 (m, 2H), 7.90 (dd, J - 8.1, 
8.1 Hz, 1H).IR (cm-'): 3416, 3279, 1624, 1557, 1356, 1273, 1 173, 1 121, 1064. 

[Example 387] 



MeS 




5-{2-Chloro-4-(methylthio)phenyl}-2,2-dimethyI-4-phenyl-3(2//)-furanone 

3.05 g of l-{2-chioro-4-(methylthio)phenyl}-2-phenyl-ethan-l-one in 60 ml 
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dry THF was stirred at 0 °C for 20 minutes in the presence of 95 % oil dispersion of 
sodium hydride (I.O g), which was followed by dropwise addition of a-bromoisobutyryl 
cyanide (2.5 ml) diluted in 50 ml THF. The reaction solution was allowed to warm 
slowly to room temperature and was stirred overnight. Then the solvent was removed in 

5 vacuo, which was followed by extraction with 30 ml water and diethylether (50 ml x 3). 
The organic layer was concentrated under reduced pressure and was purified by column 
chromatography (hexane/ethylacetate = 8:1) to yield 2.73 g of 5-{2-chloro-4- 
(methylthio)phenyl}-2,2-dimethyl-4-phenyl-3(2//)-furanone. NMR: 5 1.56 (s, 6H)*2.48 
(s, 3H), 7.10 (dd, J = 8.4, 1.5 Hz, IH), 7.24 (m, 3H), 7.26 (m, 3H), 7.37 (d, J = 1.5 Hz, 

10 IH). IR(cm-'): 1698, 1620, 1394, 1235, 1176, 1144. 

Compound of Example 388 was prepared by procedures similar to the 
procedures employed for Example 387. 

15 [Example 388] 



MeS 




Example 


R 


Melting point & spectral data 


388 


3-F 


NMR: 5 1.56 (s, 6H), 2.51 (s, 3H), 6.89 (m, IH), 7.01 (m, 
2H), 7.14 (dd, J= 8.4, 1.8 Hz, IH), 7.19 (m, IH), 7.26 (d, J 
= 3.3 Hz, IH), 7.28 (d,J= 1.8 Hz, IH). IR (cm '): 2981, 
1701, 1615, 1376, 1200. 



[Example 389] 

20 
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5-{2-Chloro-4-(niethylsulfonyl)phenyl}-2,2-dimethyI-4-phenyI.3(2^.furanone 

350 mg of 5-{2-chloro-4-(methylthio)phenyl}-2,2-dimethyl-4-phenyl-3(2//)- 
furanone (Example 387) was dissolved in 75 ml of 1 : 1 : 1 methanol/THF/water, to which 
was added 1.0 g of OXONE. The reaction mixture was stirred at room temperature for 6 
hours. The reaction mixture was concentrated in vacuo and the resulting residue was 
extracted with 25 ml water and ethylacetate (50 ml x 3). The organic layer was 
concentrated in vacuo and was purified by column chromatography 
(hexane/ethylacetate = 3:1) to give 252 mg of 5-{2-chloro-4-(methylsulfonyl)phenyl}- 
2,2-dimethyl-4-phenyl-3(2//)-furanone as a solid, mp: 89-90 NMR: 5 1.59 (s, 6H), 
3.11 (s, 3H), 7.19 (m, 2H), 7.25 (m, 3H), 7.60 (d, J- 8.1 Hz, IH), 7.87 (dd, J = 8.1, 1.8 
Hz, IH), 8.07 (d,J= 1.8 Hz, IH). IR (cm '): 1701, 1625, 1586, 1391, 1319, 1153. 

Compound of Example 390 was prepared according to procedures similar to 
the procedure in Example 389. 



[Example 390] 




Example 


R 


Melting point & spectral data 


390 


3-F 


mp: 97-98 °C. NMR: 5 1 .59 (s, 6H), 3. 12 (s, 3H), 6.88-7.02 
(m, 3H), 7.21 (m, IH), 7.62 (d, J= 7.8 Hz, IH), 7.91 (dd, J 
= 7.8, 1.8 Hz, IH), 8.08 (d, J= 1.8 Hz, IH). IR (cm '): 
1702, 1626, 1392, 1319. 1262, 1154. 
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[Example 391] 



P 
Me-S 




5-{2-Chloro-4-(methylsulfinyl)phenyl}-2,2-diraethyi-4-phenyl-3(2//)-furanone 

5 

To a stirred solution 2.7 g of 5-{2-chloro-4-(methylthio)phenyl}-2,2-dimethyl- 
4-phenyl-3(2//)-fiiranone (Example 387) in 80 ml dichloromethane, was added 1.94 g 
of 70 % w-chloroperoxybenzoic acid. The reaction mixture was stirred at 0 °C for 2 
hours. Then 40 ml 5 % aqueous sodium bicarbonate was added to the solution and the 

10 solution was stirred for 10 minutes. The solution was extracted with dichloromethane 
(50 ml X 3). The organic layer was concentrated in vacuo and was purified by 
column chromatography (hexane/ethylacetate = 1:1) to give 978 mg of 5-{2-chloro-4- 
(methylsulfinyl)phenyl}-2,2-dimethyl-4-phenyl-3(2//)-furanone as a soHd. nip: 135-136 
*^C. NMR: 5 1.59 (s, 6H), 2.78 (s, 3H), 7.22 (m, 3H), 7.25 (m, 2H), 7.54 (m, 2H), 7.79 

15 (m, IH). IR(cm-'): 1698, 1623, 1392, 1242, 1145, 1063. 



Compoimd of Example 392 was synthesized by employing procedures similar 
to the method for Example 391 . 

20 [Example 392] 

P 
Me-S 
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Example 


R 


Melting point & spectral data 


392 


3-F 


Mp: 109-110°C.NMR: 6 1 .59 (s, 6H). 2.79 (s, 3H).6.91- 
7.01 (m, 3H), 7.20 (m, IH), 7.57 (m, 2H), 7.80 (m, IH). IR 
(cm '): I70L 1623, 1582, 1392, 1261, 1194, 1062. 



[Example 393] 



Me-S 




5 4-(3-ChlorophenyI)-2,2-dimethyl-5-{4-(methyIsulfinyl)phenyl}-3(2i7)-furanone 

To a stirred solution of 10,98 g of 4-(3-chlorophenyl)-2,2-dimethyl-5-{4- 
(methylthio)phenyl}-3(2//)-furanone (Example 168) in 250 ml of dichloromethane was 
added dropwise 6.59 g of 70% /?7-chloroperoxybenzoic acid dissolved in 150 ml of 
10 dichloromethane. The reaction mixture was stirred for Ihr at 0 °C. The reaction mixture 
was purified following by procedure of Step 1 of Example 22 to give 6.33 g of 4-(3- 
chlorophenyl)-2,2-dimethyl-5-{4-(methylsulfinyl)phenyl}-3(2//)-furanone. mp: 109- 
110 ^C. NMR: 5 1.57 (s, 6H), 2.75 (s, 3HX 7.17 (m, IH), 7.31 (m, 2H), 7.65 (d, J= 8.4 
Hz, 2H), 7.80 (d, J = 8.7 Hz, 2H). 

15 

BIOLOGICAL EVAMJATTON 

E valuation of in vitro COX-2 and COX-1 Activity [J. Pharmacol. Exp. Ther. 96 
(1969)] 

20 

Harvest of mouse periton eal macrophag es 

The abdominal skin of a C57BL/6 mouse was sanitized with 70 % aqueous 
ethanol, and was removed without damaging the peritoneum. 5 ml of cold phosphate 
buffer solution (PBS) was then injected into the abdominal cavity. After a minute, the 
25 peritoneal fluid containing the macrophages was collected using a syringe and a needle. 
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The collected fluid was centrifuged for 5 min at 1500 rpm to afford pellets of cells. The 
pellets were then dispersed in the RPMI-1640 culture medium containing 100 units/ml 
penicillin and 100 ^g/ml streptomycin, 

5 Fvaluation of COX-2 activity 

The pellets dispersed as above were treated with 500 aspirin in order to 
knock out the activity of the COX-1 enzymes in the cells. The suspension was then 
diluted with the RPMI-1640 medium to contain IxlO^ cells/ml. 100 yil of the suspension 
was added to each well of a 96-well ELISA plate. Then the plate was incubated for 2 

10 hrs at 37 °C under 5 % CO2 in order to fix the macrophages onto the plate. The cells, 
which were not fixed onto the plate were removed by washing with PBS two times. 
The purity of macrophages obtained thereby was confirmed by differential counting. 
The RPMI-1640 medium containing 3 % fetal bovine serum albumin was added to each 
well of the plate, which was followed by stimulation with 10 jig/ml lipopolysaccharide 

15 (LPS). Usually 5x10^ cells/ml were present by this preparation. The LPS-treated 
suspensions were incubated for 16 hours at 37 °C under 5 % CO2 to induce COX-2. 
Then the culture medium was removed and the macrophages were washed two times 
with PBS. Then 130 ^1 RPMI-1640 culture medium was added to each well and the 
macrophage solutions were incubated at 37 for 10 minutes, which was followed by 

20 the treatment with 1 0 |aM arachidonic acid and an appropriate amount of compounds of 
this invention. The plate was incubated for another 10 minutes. The upper solution was 
collected using a micropipette and was subjected to determination of PGE, amount in 
the solution. The amount of PGE2 present in the collected solution was determined 
either by a known radio-immuno assay or by a known enzyme-immunoassay [Methods 

25 in Enzymol. S6, 258 (1982); Methods in Enzymol. 24 (1990)]. The extent of COX- 
2 inhibition by a compound of the present invention was calculated by assuming, that 
the amount of PGE^ formed with the treatment of 10 |ag/ml arachidonic acid was used is 
the maximum possible amount of PGE2, and that the amount of PGE2 formed without 
the treatment of arachidonic acid is the minimum possible amount of PGE2. 

30 

Evaluation of CO X-1 activity 

In the evaluation of COX-1 inhibitory activity by a compound of the present 
invention, the same procedures employed for evaluation of COX-2 activity were 
employed, except omitting the following two steps: 1) the treatment with aspirin for 
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knockout of COX-1 activity and 2) treatment with LPS for induction of COX-2. 

The IC50 data of COX-1 and COX-2 for selected compounds of the present 
invention were summarized in the following Table 1 . IC50 denotes a concentration of a 

5 compound, at which the enzymatic activity of COX-1 or COX-2 reaches 50 % of the 
activity in the absence of compound treatment. In order to determine IC50 for a 
compound of this invention, enzymatic activities were measured at multiple 
concentrations of compounds of this invention around IC50 of the compound. Usually 
enzymatic activities at 4 - 5 concentrations were measured to calculate out IC50 for a 

10 compound of this invention. 



Table 1. in vitro Activities of COX-2 inhibitors. 



Example 




fig/ml 


Example 


ICso, Mg/ml 


COX-2 


COX-1 


COX-2 


COX-1 


4 


0.02 


5 


214 


0.03 


3 


5 


0.05 


50 


216 


0.03 


20 


6 


0.05 


5 


225 


0.03 


3 


10 


0.3 


50 


. 236 


0.0097 


10.7 


11 


0.05 


20 


245 


0.03 


3 


17 


0.2 


30 


246 


0.03 


3 


18 


0.2 


30 


254 


0.03 


3 


24 


0.034 


6.97 


255 


0.03 


3 


25 


0.013 


3.46 


256 


0.03 


5 


31 


0.2 


20 


261 


1 


300 


36 


0.2 


50 


263 


0.03 


50 


44 


0.101 


>10 


273 


0.03 


20 


45 


0.01 


1.07 


275 


0.03 


200 


49 


0.3 


30 


276 


,0.05 


10 


50 


0.03 


20 


278 


0.05 


30 


53 


0.03 


5 


281 


0.1 


10 


54 


0.05 


10 


282 


0.03 


30 


62 


0.01 


2 


283 


0.7 


90 


64 


0.1 


50 


284 


0.03 


10 


66 


0.05 


50 


285 


0.03 


200 


69 


0.3 


50 


286 


0.03 


5 


75 


0.03 


3 


290 


0.3 


20 
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76 


0.5 


50 


291 


0.2 


3 


11 


0.003 


5 


300 


A AT 

0.03 


OA 

20 


80 


0.05 


5 


302 


0.03 


5 


84 


0.03 


3 


303 


A A 

0.03 


3 


86 


0.03 


30 


304 


0.05 


A 

50 


94 


0.05 


5 


305 


0.003 


A "> 

0.3 


95 


0.1 


30 


311 


0.03 


J) 


96 


0.02 


3 


312 


A A"^ 

0.02 


1 AA 

100 


97 


0.002 


5 


321 


A A 

0.03 


A 

20 


103 


0.03 


20 


322 


A A*^ 

0.02 


3 


104 


0.3 


100 


323 


A A 

0.03 


1 A 

10 


105 


0.03 


50 


324 


0.03 


3 


111 


0.3 


50 


325 


A A C 

0.05 


O AA 

200 


113 


0.03 


3 


326 


A A*^ 

0.0:> 


OA 

20 


121 


0.2 


30 


332 


A A'? 

0.03 


c 

J 


122 


0.03 


3 


o o o 
333 


A AAO 

0.003 


1 A 
10 


123 


0.3 


50 


334 


A A"? 

0.03 


3 


126 


0.014 


3.82 


335 


A AAT 

0.003 


3 


127 


0.001 


0.12 


340 


1 A 

10 




129 


0.0067 


1.02 


341 


A ^ 

0.3 


AA 

90 


132 


0.0178 


7.42 


342 


A A'^ 

0.02 


T A 

30 


135 


0.055 


>10 


343 


A A*? 

0.03 


C A 

50 


138 


0.0067 


1.94 


A A 

344 


A AO 

0.08 


O AA 

200 


146 


0.0014 


AC? 

0.83 


'5 /I c 

345 


A A** 


cn 


149 


0.0087 


1.01 


35 1 


A A 

0.9 


T AA 
30U 


151 


0.0188 


>10 


357 


A AC 


"2 A 


155 


0.016 


1.8 


o c o 

358 


A AT 

0.02 


o 
o 


157 


0.038 


5.15 


359 


A A'*> 

0.U2 


O AA 


160 


0.057 


>10 




A AAO 

U.UU9 


3 


164 


0.03 


100 


361 


A AAA 


/I 


167 


3 


50 


362 


A AC 


0 AA 

3UU 


168 


0.5 


3 


367 


A A^ 

O.Oo 


o 


1 /j 










7 


176 


1 


10 


369 


0.02 


50 


177 


5 


30 


371 


0.02 


200 


188 


0.3 


30 


372 


0.09 


200 


193 


0.03 


3 


373 


0.3 


600 


194 


0.05 


20 


378 


0.03 


3 
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195 


0.03 


5 


382 


0.08 


200 


198 


0.03 


3 


384 


0.08 


30 


200 


0.3 


30 


385 


0.03 


0.05 


201 


0.1 


20 


393 


0.3 


5 


202 


0.03 


3 









Evaluation of in vivo Antiinflamm atarv Potency 

Carrageenan-induced Foot Edema in Rate; (CV¥\ 
5 An appropriate amount of a compound of this invention suspended in 1 % 

methylcelluiose (MC) solution was administered to male Sprague-Dawley (SD) rats 
weighing 150 200 g'by oral gavage. The volume of the administered vehicle for a 
compound of this invention was controlled to be smaller than 10 ml/kg body weight of 
the animal. One hour later, 0.1 ml of 1 % Carrageenan saline solution was directly 
10 injected into the right paw of the rats to induce edema in the paw. The paw volumes at 0 
hour and at 3 hours after the injection of Carrageenan were measured by using a 
displacement plethysmometer (Ugo Basile, Italy), The paw volumes were used to 
calculate % inhibition of CFE by an amount of a compound of this invention according 
to the following equation. [Br. J. Pharmacol. 41, 132 (1971)] 

15 

% Inhibition of CFE = (1 - Atreated/Acontrol) x 100 

wherein Atreated = [paw volume at three hours after the Carrageenan injection 
- paw volume right after Carrageenan injection] for a drug-administered rat, 
20 and Acontrol = [paw volume at three hours after the Carrageenan injection - 

paw volume right after Carrageenan injection] for a rat without drug 
administration. 

CFE inhibition data for selected compounds of this invention are summarized 
25 in the following Table 2. In order to determine the inhibitor}^ activity of a compound of 
this invention at a dose, usually 5 to 8 animals were used both for drug-treated group 
and for control group. 



30 
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Table 2. in vivo Antiinflcimmatory potency of COX-2 inhibitors (CFE) 



Example 


/o InniDition 


Dose (oral), 


Indomethacin 


28 


1 


4 


36 


3 


14 


32 


3 


20 


36 


3 


23 


33 


3 


84 


25 


3 


126 


39 


3 


129 


47 


3 


146 


24 


3 


155 


35 


3 


157 


41 


3 


164 


29 


3 


176 


23 


3 


177 


37 


3 


195 


28 


3 


255 


31 


3 


276 


26 


3 


278 


27 


3 


284 


33 


3 


302 


27 


3 


303 


30 


3 


308 


32 


3 


311 


30 


3 


312 


31 


3 


333 


25 


3 


334 


37 


3 


335 


32 


3 


343 


25 


3 


359 


28 




361 


41 


3 


369 


28 


3 



Fvaluation of antiinflammatory potency bv adjuvant arthritis 
5 Arthritis was induced in male SD rats weighing 1 80-200 g by subcutaneous 

injection of 1 mg of Mycobacterium butyricum mixed in 0.1 ml of incomplete Freund's 
adjuvant into the base of the tail. The foot volumes were measured using a displacement 
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plethysmometer 14 days after the injection of the adjuvant. Animals with paw volumes 
greater than the normal paw volumes (without the adjuvant treatment) by 0.37 ml were 
selected, and then randomized. A designated daily dose of a compound of this invention, 
which was suspended in 1 % aqueous methylcellulose solution, was administered to the 
5 randomized rats with arthritis by oral gavage daily once beginning on day 14 after the 
injection of the adjuvant. The administration of the compound continued till day 22 
after the injection of the adjuvant, and the paw volumes were measured on daily basis 
using a displacement plethysmometer. The paw volumes of 5 to 8 rats on day 22 were 
averaged to determine % inhibition of adjuvant arthritis (AA) by a compound of this 
10 invention according to the following equation. 

% Inhibition of AA ^ (1 - Atreated/Acontrol) x 100 

wherein Atreated = [(paw volume at day 22)/(paw volume at day 14) - 1] for a 
J 5 drug-administered rat, and Acontrol = [(paw volume at day 22)/(paw volume at 

day 14) - 1] for a rat without drug administration. 

ED50 data for adjuvant arthritis for selected compounds of this invention were 
summarized in the following Table 3. ED50 for adjuvant denotes a daily dose of a 
20 compound, at which 50 % inhibition of adjuvant arthritis is achieved. ED50 value was 
determined by a dose-response curve for each compound. 



Table 3. in vivo Antiinflammatory potency of COX-2 inhibitors (AA) 



Example 


Adjuvant Arthritis EDjo, 
mg/kg body weight 


4 


0.07 


11 


0.03 


14 


0.06 


126 


0.03 


129 


0.02 


334 


0.09 
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Pharmacokinetic Studies in Rats 

An appropriate amount of a compound suspended 1 % aqueous 
5 methylcellulose solution was administered to a male SD rat by oral gavage. Blood 
samples were collected from the retro-orbital sinus at designated times over 24 — 48 
hours. Plasma 

was separated from each blood sample by centrifugation and the plasma was stored at 4 
°C. until analysis. The plasma samples prepared thereby were subjected to analysis by 
10 reverse phase HPLC (high performance liquid chromatography) using an appropriate 
internal standard. 

Figure 1 shows a pharmacokinetic study for Example 393 orally administered 
to a SD rat. Detection of appreciable amounts of Example 62 in the plasma clearly 
15 indicates that the sulfoxide group of Example 393 is biotransformed into the sulfonyl 
group. 




Example 393 Example 62 

Sulfoxide compounds of this invention are inhibitors of COX-2 themselves, 
however, they can be transformed into the corresponding sulfones after absorption into 
the body as exemplified by the pharmacokinetic study for Example 393 (Figure 1). 
20 Thus, a sulfoxide compound of this invention can be used as a prodrug for the 
corresponding sulfone. 

Analgesic Studies 

25 Acetic acid-induced w rithing test 

ICR mice weighing 18 - 22 g were maintained in a controlled lighting 
environment (12 hours on/12 hours off) and fasted overnight prior analgesic testing. 
Mice were administered with a compound of this invention dissolved in 10:10:80 
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ethanol/Tween 80/saIine or vehicle only by oral gavage. The administered vehicle 
volume was controlled to be 10 ml/kg body weight. One hour later, the animals were 
treated with 0.2 ml of 1.2 % acetic acid by peritoneal injection. 6 minutes later, the 
number of abdominal constrictions was counted for a 6 minutes period. The 
5 antinociceptive activity was expressed as the reduction in the number of abdominal 
constrictions, compared with that of the placebo group [J. Med. Chem. 12, 4942 (1996)]. 
ED50 of the mouse writhing test denotes a dose level at which the number of abdominal 
constrictions is half that of the placebo group. Ten animals per group were used for this 
study. 

10 

Carrageenan-induced thermal hyperalgesia assay 

Male SD rats weighing 170 220 g were fasted but with free access to water 
for at leat 16 hours prior to testing. The rats were administered with a compound of this 
invention suspended in 20 ml 0.5 % methyiceilulose/0.025 % Tween-20, or with vehicle 

15 only. Then the rats were given 100 ml of 1 % carrageenan in saline or 100 ml saline 
only into the plantar surface of the left hindpaw by injection. Three hours later, the 
nociceptive responses to thermal stimuli were assessed as follows: Rats, which were 
placed in a transparent plastic chamber with a glass floor, were allowed to acclimate to 
their environment for 10 minutes prior to the testing. The withdrawal latency period in 

20 seconds was determined for the control and the compound treated group, and a percent 
inhibition in the withdrawal latency was calculated to estimate the analgesic effect of 
the compound [Pain 12, 77 (1988)]. In this study 6 animals were used for each group. 

Analgesic potency for two of compounds of this invention are presented in the 
25 following Table 4 along with that of indomethacin for comparison. 



Table 4. Analgesic potency of COX-2 inhibitor 



Compound 


ED50, mg/kg body weight 
(mouse writhing) 


% Inhibition at 1 .0 mg/kg body weight 
(rat hyperalgesia) 


Example 4 


8.3 


27% 


Example 129 


12.3 


92% 


Indomethacin 


7.4 


45 % 
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G a st ri c S afe ty St u d ig s 



10 



Gastric safety for compounds of this invention was evaluated as follows 
[Ottemess et aL, Laboratory Models for Testing Nonsteroidal Anti-inflammator>' Drugs 
in Nonsteroidal Anti'inflammatory Drugs; ed John Wiley & Sons pp 217-227 (1985); 
Wiley Interscience; New York]: A designated dose of a compound of this invention 
suspended in 1 % methylcellulose solution was administered daily once for 7 days to a 
male SD rat by oral gavage. The animal was sacrificed and the inner wall of the 
stomach was examined visually 4 hours after the last administration (the 7th day 
administration). The gastric safety was assessed by the " Ulcer Index " as defined as the 
following scores: 



15 



20 



Score 1 
Score 2 
Score 3 



Score 4: 



Score 5: 



apparently normal stomach. 

one or more than one ulcer site of pin-point size only, 
erosions of 2 or fewer than 2, which may be accompanied by ulcers 
of pin-point size (an erosion is defined by any ulcerative lesion of 
any dimension greater than 1 mm). 

erosions more than 2, which may be accompanied by ulcers of pin- 
point size. 

erosions accompanied by hemorrhage. 



In evaluating the gastric safety of a compound of this invention, usually 8 
animals were used. The ulcer index for a compound was calculated by averaging of the 
25 ulcer index of each animal. The following Table 5 illustrates gastric safety of some 
COX-2 selective inhibitors of this invention. 



Table 5. Gastric safety of COX-2 inhibitors 



Group 


Daily Dose, mg/kg body weight 


Ulcer Index (1-5) 


Placebo 




1.8± 1.0 


Example 4 


30 


1.8±0.7 


Example 10 


30 


1.2 ±0.4 


Example 1 1 


30 


1.8± 1.0 
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The above described discussion of this invention is directed primarily to 
preferred embodiments and practices thereof It will be readily apparent to those skilled 
5 in the art that further changes and modifications in the actual implementation of the 
concepts described herein can readily be made without departing from the spirit and 
scope of the invention as defined by the following claims. 
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CLAIMS 



1 . A compound of the following Formula I: 



Y 



X 




z 



I 



R2 



wherein 

X represents halo, hydrido, or alkyl; 

Y represents alkylsulfonyl, aminosulfonyl, alkylsulfinyU (N-acylamino)- 
sulfonyl, (N-alkylamino)sulfonyl, or alkylthio; 

Z represents oxygen or sulfur atom; 

R, and are selected independently from lower alkyl radicals, or form a 4- to 
6-membered aliphatic or hetero cyclic group, taken together with the 2-position carbon 
atom of 3 (2/^)-fLiranone ring; 

and AR represents a substituted or non-substituted aromatic group of 5 to 10 

atoms; 

or a pharmaceutically-acceptable salt thereof. 

2. A compound according to Claim 1, wherein 
X is selected from halo, hydrido and lower alkyl; 

Y is selected from (lower alkyl)sulfonyl, aminosulfonyl, (lower alkyl)sulfmyh 
(lower N-acylamino)-sulfonyl, (lower N-alkylamino)sulfonyl and (lower alkyl)thio; 

Z is selected from oxygen and sulfur atom; wherein R, and R2 are selected 
independently from lower alkyls, or Rj and Rj represent pentylidenyl (-CH2-CH2-CH2- 
CH2-), hexylidenyl (-CH^-CH.-CH^-CHs-CH^-), 4-tetrahydro-(^//)-pyranylidenyl (-CH^- 
CH,-0-CH2-CH2-), 3-tetrahydrofuranylidenyl(-CH2-0-CH2-CH2-) or 3-oxetanylidenyl 
(-CH2-O-CH2-) to form a cycle taken together with the 2-position carbon atom of the 
3(2//)-furanone ring; 

and AR represents a substituted or non-substituted aromatic group of 5 to 10 
atoms, wWch is selected from, but not limited to, the aromatic groups encompassing 
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wherein, each of R3 to R„ if present, is independently selected from hydrido, halo, alkyl, 
haloalkyl, alkoxy, haloalkoxy, acyl, nitro, amino, N-alkylamino, N,N-dialkylamino, N- 
acylamino, (haloacyl)amino, formyl, cyano, azido, hydroxy, alkylthio, alkylsulfonyl, 
phenyl, alkoxyaikyl and hydroxyalkyl, or the adjacent two groups of R, to R, form, 
taken together, methylenedioxy; and wherein each of R, to R,,, if present, is selected 
from hydrido, halo, alkyl, acyl, haloalkyl, alkoxy, formyl, cyano, nitro, amino, azido 
and acylamino; 

or a pharmaceutically-acceptable salt thereof 

3. A compound according to Claims 1 and 2, in which 

X is selected from fluoro, chloro, bromo, hydrido, methyl, ethyl and «-propyl; 

Y is selected from methylsulfonyl, ethylsulfonyl, w-propylsulfonyl, 
aminosulfonyl, methylsulfmyl, ethylsulfmyl, «-propylsuIfmyl, (N-acetylamino)sulfonyl, 
(N-propionylamino)sulfonyl, (N-butyrylamino)sulfonyl, (N-methylamino)sulfonyl, (N- 
ethylamino)sulfonyl, methylthio, ethylthio, and «-propylthio; 

Z is selected from oxygen and sulfur atom; wherein R, and R^ are selected 
independently from methyl and ethyl, or R, and R^ represent, taken together, 
pentylidenyl (-CH,-CH,-CH,-CH2-), hexylidenyl (-CHo-CH.-CHj-CH.-CH^-), 4- 
tetrahydro-(4/:0-pyranylidenyl (-CHj-CHj-O-CH^-CH^-), 3-tetrahydrofuranyIidenyl (- 
CH2-0-CH_,-CH,-), and 3-oxetanylidenyl (-CHj-O-CH,-) to form a cycle with the 2- 
position carbon atom of the 3(2//)-furanone ring; 
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each of R3 to R7, if present, is independently selected from hydrido, fluoro, 
chloro, bromo, methyl, ethyl, /z-propyl, /50-propyl, n-butyU iso-hutyl, /-butyK /i-pentyl, 
/50-pentyl, fluoromethyl, difluoromethyl, trifluoromethyl, 2-fluoroethyl, 1-fluoroethyl, 
2,2-difluoroethyl, 1 ,2-difluoroethyl, 1 , 1 -difluoroethyl, 2,2,2-trifluoroethyl, methoxy, 
ethoxy, /7-propyloxy, /50-propyloxy, /7-butoxy, trifluoromethoxy, difluoromethoxy, 
fluoromethoxy, acetyl, propionyl, n-butanoyl, z^o-butanoyl, w-pentanoyK nitro, amino, 
N-methylamino, N-ethylamino, N-w-propylamino, N,N-dimethylamino, N-acetylamino, 
N-propionylamino, N-(trifluoroacetyl)amino, formyl, hydroxy, methylthio, ethylthio. n- 
propylthio, methylsulfonyl, ethylsulfonyl, «-propylsulfonyl, phenyl, hydroxymethyl, 1- 
hydroxyethyl and 2-hydroxyethyU or adjacent two groups of R3 to R7 form, taken 
together, melhylenedioxy; 

and each of Rg to R,9, if present, is selected from hydrido, fluoro, chloro, 
bromo, methyl, ethyl, w-propyl, isopropyl, acetyl, propionyl, methoxy, ethoxy, iso- 
propyloxy, n-propyloxy and formyl; 

or a pharmaceutically-acceptable salt thereof. 



4. A compound according to Claim 1, which is represented by the following 
Formula II: 




wherein 

Y represents alkylsulfonyl, aminosulfonyl, alkylsulfinyl, (N-acylamino)- 
sulfonyl, (N-alkylamino)sulfonyl, or alkylthio; 
Z represents oxygen or sulfur atom; 

R, and R2 are selected independently from lower alkyl radicals; 

and each of R3 to R7, if present, is independently selected from hydrido, halo, 
alkyl, haloalkyl, alkoxy, haloalkoxy, acyl, nitro, amino, N-alkylamino, N,N- 
dialkylamino, N-acylamino, N-Chaloacyl)amino, formyl, cyano, azido, hydroxy, 
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alkylthio, alkylsulfonyl, phenyl, alkoxyalkyl and hydroxyalkyl, or two adjacent groups 
of R3 and form, taken together, methylenedioxy; 

or a pharmaceutically-acceptable salt thereof 

5. A compound according to Claim 4, in which 

Y is selected from (lower alkyl)sulfonyl, aminosulfonyK (lower alkyl)sulfmyl, 
(lower N-acylamino)sulfonyl, (lower N-aIkylamino)sulfonyl, and (lower alkyl)thio; 
Z is selected from oxygen and sulfur atom; 

R, and R, are independently selected from methyl and ethyl radical; 

and wherein each of R3 to R,, if present, is independently selected from hydrido, 
halo, lower alkyl lower haloalkyl, lower alkoxy, lower haloalkoxy, lower acyl. nitro, 
amino, lower N-alkylamino, lower N,N-dialkylamino, lower N-acylamino, (lower 
haloacyl)amino, formyl, cyano, azido, hydroxy, lower alkylthio, lower alkylsulfonyl. 
phenyl, lower alkoxyalkyl and lower hydroxyalkyl, or two adjacent groups of R, to R^ 
form, taken together, methylenedioxy; 

or a pharmaceutically-acceptable salt thereof 

6. A compound according to Claim 5, in which 

Y is selected from methylsulfonyl, aminosulfonyl, methylsulfmyL (N- 
acetylamino)sulfonyl, (N-propionylamino)sulfonyl, (N-butyrylamino)sulfonyK (N- 
methylamino)sulfonyl, (N-ethylamino)sulfonyl, and methylthio; 

Z is selected from oxygen and sulfur atom; 

R, and R, are independently selected from methyl and ethyl radical; 

and each of R, to R,, if present, is independently selected from hydrido, fluoro, 
chloro, bromo, methyl, ethyl, /7-propyl, /50-propyl, ;7-butyl, /50-butyl, /-butyl, ^-pentyl, 
/5o-pentyl, fluoromethyl, difluoromethyl, trifluoromethyl, 1 -fluoroethyl, 2,2,2- 
trifluoroethyl, methoxy, trifluoromethoxy. difluoromethoxy, fluoromethoxy, acetyl, 
propionyl, /7-butanoyl, /5-o-butanoyl w-pentanoyl, nitro, amino, N,N-dimethylamino, N- 
acetylamino, N-propionylamino, fomiyl, hydroxy, methylthio, ethylthio, A7-propylthio, 
methylsulfonyl, ethylsulfonyl, /?-propylsulfonyI, phenyl, hydroxymethyl, 1 - 
hydroxyethyl and 2-hydroxyethyl, or adjacent two groups of R, to R^ form, taken 
together, methylenedioxy; 

or a pharmaceutically-acceptable salt thereof 
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7. A compound according to Claim 6, which is selected from the following 
group of specific compounds: 

2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl}-4-phenyl-3(2//)-furanone; 

2,2-Dimethyl-4-(2-fluorophenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

2,2-DimethyI-4-(3-fluorophenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

2,2-Dimethyl-4-(4-fluorophenyl)-5-{4-(methylsulfonyl)phenyl}-3(2/f)-furanone; 

2,2-Dimethyl-4-(3-fluoro-4-phenylphenyl)-5- {4-(methylsulfonyl)phenyl } -3(2//)- 

furanone; 

4-(2,4-Difluorophenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

4-(2,5-Difluorophenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

4-(3,4-Difluorophenyl)-2,2-dimethyI-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

4-(3,5-Difluorophenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-faranone; 

4-(2-Chlorophenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

4-(3 -Chloropheny l)-2,2-dimethy 1-5- { 4-(methy lsulfonyl)phenyl } -3 (2//)-furanone; 

4-(4-Chlorophenyl)-2,2-dimethyl-5-{4-(methyIsulfonyl)phenyl}-3(2//)-furanone; 

4-(3-Chloro-4-fluorophenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)- 

furanone; 

4-(3-Chloro-5-fluorophenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
furanone; 

4-(4-Chloro-3-fluorophenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
fiiranone; 

4-(2,4-Diehlorophenyl)-2,2-dimethyl-5-{4-(methylsuIfonyl)phenyl}-3(2//)-furanone; 

4-(3,4-Dichlorophenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

4-(3,5-Dichlorophenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyI}-3(2//)-furanone; 

4-(4-BromophenyI)-2,2-dimethyl-5-{4-(methylsuIfonyl)phenyl}-3(2//)-furanone; 

4-(3-Bromophenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

2,2-Dimethyl-4-(2-methylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

2,2-Dimethyl-4-(3-methylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

2,2-Dimethyl-4-(4-methylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

2,2-Dimethyl-4-(4-ethylphenyl)-5-{4-(methylsuIfonyl)phenyl}-3(2//)-fliranone; 

2,2-Dimethyl-5-{4-(methylsulfony])phenyl}- 4-(4-/i-propylphenyl)-3(2//)-fliranone; 

2,2-Dimethyl-4-(3-/5a-propylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

2,2-Dimethyl-4-(4-/50-propylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 



wo 00/61571 



202 



PCT/ICROO/00339 



2,2-Dimethyl-4-(3-fluoro-4-/5o-propylphenyl)-5-{4-(methylsuIfonyl)phenyl}-3(2//)- 
fiiranone; 

4-(3-Chloro-4-wo-propylphenyl>2,2-dimethyl-5-{4-(methylsulfonyI)phenyl}-3(2//)- 
furanone; 

2,2-Dimethyl-4-(4-«-butylphenyI)-5-{4-(methylsulfonyl)phenyl}-3(2/f)-furanone; 
2,2-Dimethyl-4-(4-/-butylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 
2,2-Dimethyl-4-(4-fluoro-2-methylphenyl )-5 - { 4-(methylsulfonyl)pheny 1 } -3 {2H)- 
fiiranone; 

2,2-Dimethyl-4-(5-fluoro-2-methylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
furanone; 

2,2-Dimethyl-4-(3-fluoro-4-methylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
furanone; 

2,2-Dimethyl-4-(2-methoxyphenyl)-5-{4-(methyIsulfonyl)phenyl}-3(2//)-furanone; 

2,2-Dimethy l-4-(3 -methoxyphenyl)-5- { 4-(methylsulfonyl)phenyl } -3 (2//)-furanone ; 

2,2-DimethyI-4-(4-methoxyphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

2,2-Dimethyl-4-(2-hydroxyphenyl)-5- {4-(methyIsuIfonyl)phenyl } -3(2//)-furanone; 

2,2-Dimethyl-4-(3-hydroxyphenyI)-5-{4-(methylsulfonyl)phenyl}-3(2/f)-furanone; 

2,2-Dimethyl-4-(4-hydroxyphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2/f)-furanone; 

4-(2,4-Dimethoxyphenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2/0-ftiranone; 

4-(3,4-Dimethoxyphenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyI}-3(2/f)-furanone; 

2,2-Dimethyl-4-(3,4-methylenedioxyphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)- 

fureinone; 

2,2-Dimethyl-4-(3,5-dimethyl-4-methoxyphenyl)-5-{4-(methylsulfonyl)-phenyl } - . 
3 (2//)-furanone; 

2,2-Diniethyl-4-(3,4-dimethyIphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

2,2-Dimethyl-4-(3-fluoro-4-methoxyphenyl)-5-{4-(methylsuIfonyl)phenyl.}-3(2//)- 

furanone; 

2,2-Dimethyl-4-(3-fluoro-4-hydroxyphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
furanone; 

2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl}-4-{4-(methylthio)phenyl}-3(2//)-furanone; 
2,2-Dimethyl -4- { 4-(ethylthio)phenyl } -5- { 4-(methy lsulfonyl)phenyl } -3 (2//)-f"ranone ; 
2,2-Dimethyl-4,5-di-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 
2,2-Dimethyl-4- { 4-(ethylsulfonyl)phenyl } -5- {4-(methylsulfony l)phenyl } -3(2//)- 
furanone; 
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2,2-Dimethy 1 -4- { 3 -(fluoromethy l)pheny 1 } -5- { 4-(methy Isulfony l)pheny 1 } -3(2 H)- 
furanone; 

2,2-Dimethyl-4-{4-(fluoromethyl)phenyl}-5-{4-(methylsulfonyl)phenyl}-3(2//^^ 
furanone; 

4- { 3-(Difluoromethyl)phenyl } -2,2-dimethyl-5- {4-(methylsulfonyl)pheny 1 } -3(2//)- 
furanone; 

4- {4-(Difluoromethyl)phenyl } -2,2-dimethyl-5- {4-(methylsulfonyl)phenyl } -3(2//)- 
furanone; 

2,2-Dimethyl-5-{4-(niethylsulfonyl)phenyl}-4-{2-(trifluoroniethyl)phenyl}-3(2//)- 
furanone; 

2,2-Dimethyl-5- {4-(methylsulfonyl)phenyl } -4- {3-(trifluoromethyl)phenyl } -3(2//)- 
furanone; 

2,2-Dimethyl-4- { 3-fluoro-5-(trifluoromethyl)phenyl } -5- { 4-(niethylsulfonyl)phenyl } - 
3(2//)-furanone; 

4- { 3 -Chloro- 5-(trifluoromethyl)phenyl } -2,2-dimethyl-5- {4-(methy Isulfony I)phenyl } - 
3(2//)-furanone; 

4- {4-Acetyl-3 -(trifluoromethy l)pheny I } -2,2-dimethyl-5- { 4-(methylsulfony l)phenyl } - 
3(2//)-furanone; 

4- { 3 - Acety I-5-(trifluoromethy l)phenyl } -2,2-dimethyl-5- { 4-(methy 1 sulfony l)phenyl } - 
3(2//)-furanone; 

2,2-Diniethyl-5-{4-(niethylsulfonyl)phenyl}-4-{4-(trifluoroniethyl)phenyl}-3(2/^^ 
furanone; 

2,2-Diniethyl-4-{3,5-di-(trifluorornethyl)phenyl}-5-{4-(methylsuIfonyl)phenyl}-3(2//)- 
furanone; 

4-{4-Chloro-3-(trifluoromethyl)phenyl}-2,2-dimethyl-5-{4-(methylsulfonyl)phenyI}- 
3(2//)-furanone; 

2,2-Dimethyl-5-{4-(methylsulfonyl)phenyI}- 4-(3-nitrophenyl)-3(2//)-furanone; 
4-(3-Aminophenyl)-2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 
2,2-Dimethyl-4-{4-(N,N-dimethylamino)phenyl}-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
furanone; 

2,2-Dimethyl-4-(2-formylphenyl)-5-{4-(methylsulfonyl)phenyI}-3(2//)-furanone; 
2,2-DimethyN4-(3-formy lphenyl)-5- {4-(niethylsulfonyl)phenyl } -3(2//)-furanone; 
2,2-Dimethyl-4-{4-formylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 
4-{3-(Acetylamino)phenyl}-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
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fiiranone; 

4-(3-Acetylphenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2i^-fiiranone; 
4-(4-Acetylphenyl)-2,2-dimethyl-5-{4-(methyIsulfonyI)phenyI}-3(2//)-furanone; 
4-(4-BiphenyI)-2,2-dimethyl-5- {4-(methylsulfonyl)phenyl } -3(2//)-furanone; 

5 2,2-Dimethyl-4-[4-(l-hydroxyethyl)phenyl]-5-{4-(methylsulfonyl)phenyl}-3(2/f)- 
fiiranone; 

2,2-Dimethyl-4-[4-( 1 -hydroxymethyl)phenyl]-5- {4-(methylsulfonyl)phenyI } -3(2/^)- 
fiiranone; 

2,2-Dimethyl-5-{4-(methylsulfinyI)phenyl}-4-phenyl-3(2//)-furanone; 

0 2,2-Dimethyl-4-(3-fluorophenyl)-5-{4-(methylsulfinyl)phenyl}-3(2//)-fiiranone; 

2,2-Dimethyl-4-(4-fluorophenyl)-5-{4-(methylsulfinyI)phenyl}.3(2/0-fiiranone; 

2,2-Dimethyl-4-(3,5-difluorophenyI)-5-{4-(methylsulfinyI)phenyl}-3(2/f)-furanone; 

4-(3-Chloro-4-fluorophenyl)-2,2-dimethyl-5-{4-(methylsulfinyl)phenyl}-3(2/f)- 
fiiranone; 

5 4-(3-Chloro-5-fluorophenyl)-2,2-dimethyl-5-{4-(methylsulfinyl)phenyl}-3(2/f)- 
furanone; 

4-(3-ChlorophenyI)-2,2-dimethyI-5- {4-(methylsulfinyl)phenyl } -3(2/f)-ftiranone; 

4-(4-^Butylphenyl)-2,2-dimethyl-5-{4-(methylsulfmyI)phenyl}-3(2/f)-f^l^anone; 

2,2-Dimethyl-4.(2-fluorophenyl)-5- {4-(methylsulfinyI)phenyl } -3(2//)-furanone; 

2,2-Dimethyl-4-(3-fluorophenyl)-5-{4-(methylthio)phenyl}-3(2//)-furanone; 

2,2-Dimethyl-5-{4-(methylthio)phenyl}-4-phenyl-3(2/f)-fxiranone; " 

4-(3-Chlorophenyl)-2,2-dimethyl-5-{4-(methyIthio)phenyl}-3(2//)-ftiranone; 

2,2-Dimethyl-5-{4-(methylthio)phenyI}-4-{3-(trifluormethyI)phenyl}-3(2/f)-ftiranone; 

2,2-Dimethyl-5-{4-(methylsulfinyl)phenyl}-4-{3-(trifluormethyl)phenyl}-3(2/0- 
furanone; 

2,2-Dimethyl-4- {3-fluoro-5-(trifluormethyl)phenyl } -5- {4-(methylsulfinyl)phenyl } - 
3(2//)-furanone; 

4-{3-Chloro-5-(trifluormethyl)phenyl}-2,2-dimethyl-5-{4-(methylsulfinyl)phenyl}- 
3(2//)-furanone; 

4-{3-Acetyl-5-(trifluorniethyl)phenyl}-2,2-dimethyl-5-{4-(methylsulfinyl)phenyl}- 
3(2/f)-fiiranone; 

4-{4-Acetyl-3-(trifluormethyl)phenyI}-2,2-dimethyl-5-{4-(methylsulfinyl)phenyl}- 
3(2//)-furanone; 

2,2-Dimethyl-5- { 4-(methy lthio)phenyl } -4-(4.nitrophenyl)-3 (2//)-ftiranone; 
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2,2-Dimethyl- 4-(4-methoxyphenyl)-5-{4-(methylthio)phenyl}-3(2/f)-furanone; 
4-(2,5-Difluorophenyl)-2,2-dimethyl-5-{4-(methylthio)phenyI}-3(2/^-furanone; 

4- (3,5-Difluorophenyl)-2,2-dimethyl-5-{4-(methylthio)phenyl}-3(2//)-furanone; 

5- {4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(4-fluorophenyI)-3(2/f)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-4-(3,5-difluorophenyl)-2,2-dimethyl-3(2//)-fiiranone; 

5-{4-(Aminosulfonyl)phenyl}-4-(3-chloro-5-fluorophenyl)-2,2-dimethyI-3(2/0- 
furanone; 

5-{4-(Aminosulfonyl)phenyl}-4-(3-chIorophenyl)-2,2-dimethyl-3(2/f)-furanone; 
5-{4-(Aminosulfonyl)phenyl}-4-(3,4-dichlorophenyl)-2,2-dimethyl-3(2/f)-furanone; 
5-{4-(Aminosulfonyl)phenyl}-4-(3,5-dichlorophenyI)-2,2-dimethyl-3(2//)-furanone; 
5- {4-(AminosulfonyI)phenyI } -2,2-dimethy 1-4- { 3 -(trifluoromethyl)phenyl } -3 (2//)- 
furanone; 

5- {4-(Aminosulfonyl)phenyl } -2,2-dimethyl-4- { 3-fluoro-5-(trifluoromethyl)phenyI } - 
3(2//)-furanone; 

5-{4-(AminosulfonyI)pheny]}-4-{3-chloro-5-(trifluoromethyl)phenyl}-2,2-dimethyl 
3 (2//)-furanone; 

4- {3-Acetyl-5-(trifluoromethyl)phenyl } -5- {4-(aniinosulfonyl)phenyl } -2,2-dimethyl 
3(2//)-furanone; 

4- {4-Acetyl-5-(trifluoromethyl)phenyl}-5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl 
3(2^-furanone; 

5- {4-(Ammosulfonyl)phenyl}-2,2-dimethyl-4-(3-methylphenyl)-3(2/y)-furanone; 
5-{4-(Aminosulfonyi)phenyl}-2,2-dimethyl-4-(3-fluorophenyI)-3(2/f)-furanone; 
5-{4-(Aminosulfonyl)phenyl}-4.(2,4-difluorophenyl)-2,2-dimethyl-3(2^-fiiranone; 
5- {4-(Aminosulfonyl)pheny 1 } -2,2-dimethyl-4-(3 ,4-dimethylphenyl)-3 (2/f)-fliranone ; 
5-{4-(Aminosulfonyl)phenyl}-4-(2,4-dimethoxyphenyl)-2,2-diniethyl-3(2//)-furanone; 
5-{4-(Aminosulfonyl)phenyl}-4-(3,4-dimethoxyphenyl)-2,2-dimethyl-3(2//)-furanone; 
4-(3-AcetylphenyI)-5-{4-(aminosulfonyI)phenyl}-2,2rdimethyl-3(2//)-furanone; 

4-(3-Acetyl-5-chlorophenyl)-5-{4-(aminosulfonyl)phenyl}-2,2-dimelhyl-3(2i^- 
fiiranone; 

4-(3-Acetyl-4-chlorophenyl)-5-{4-(aminosulfonyl)pheny]}-2,2-dimethyl-3(2/f)- 
fiiranone; 

4-(3-Acetyl-4-fluorophenyl)-5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl-3(2//)- 
fiiranone; 

4-(3-Acetyl-5-fluorophenyl)-5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl-3(2//)- 
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fiaranone; 

5-{4-(AminosuIfonyl)phenyl}-2,2-dimethyl-4-phenyl-3(2//)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-4-(3-chloro-4-fluorophenyl)-2,2-dimethyl-3(2/f)- 
furanone; ' 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(3-methoxyphenyl)-3(2/f)-furanone; 
4-(4-AcetylphenyI)- 5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl-3(2//)-furanone; 

4-(4-Acetyl-3-chlorophenyl)-5-{4-(aminosulfonyl)phenyI}-2,2-dimethyl-3(2//)- 
fiiranone; 

4-(4-Acetyl-3-fluorophenyl)-5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl-3(2/f)- 
furanone; 

4-(4-Acetyl-3-bromophenyl)-5-{4-(aminosulfonyl)phenyl}-2,2-dimethyl-3(2/f)- 
ftxranone; 

4- {4-(Acetylamino)phenyl}-5-{4-(AminosulfonyI)phenyl}-2,2-diniethyl-3(2//)- 
furanone; 

5- {4-(Aininosulfonyl)phenyl}-2,2-dimethyl-4-(2-methylphenyl)-3(2//)-furanone; 

5-{4-(AminosulfonyI)phenyl}-4-(3,4-difluorophenyl)-2,2-dimethyl-3(2//)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(4-methylphenyl)-3(2/f)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-{3,4-(methylenedioxy)phenyl}-3(2//)- 
furanone; 

5-{4-(Aminosulfonyl)phenyI}-4-(4-chlorophenyI)-2,2-dimethyl-3(2/f)-furanone; 

5-{4<Aminosulfonyl)phenyl}-2,2-dimethyl-4-{4-(methylthio)phenyl}-3(2/f)-furanone; 

5-{4-(Aininosulfonyl)phenyl}-2,2-dimethyl-4-(3-fluoro-4-phenylphenyl)-3(2//)- 
furanone; 

5-{4-(Aminosulfonyl)phenyl}-4-(4-bromophenyl)-2,2-dimethyl-3(2//)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(5-wo-propyl-2-methoxyphenyI)-3(2//)- 
fiiranone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(5-/jo-propylphenyl)-3(2/f)-fliranone; 
5- {4-( Aminosulfonyl)phenyl } -2,2-dimethyl-4- {4-(ethylthio)phenyl } -3(2/f)-furanone; 
5-{4-(AminosulfonyI)phenyl}-2,2-dimethyl-4-(2-methoxyphenyl)-3(2//)-furanone; 
5-{4-(Aminosulfonyl)phenyl}-4-(4-«-butylphenyl)-2,2-dimethyl-3(2//)-furanone; 
5-{4-(Aminosulfonyl)phenyl}-4-(3,5-dichlorophenyl)-2,2-dimethyl-3(2//)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(3,4,5-trimethoxyphenyl)-3(2/f)- 
furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(4-hydroxyphenyl)-3(2/f)-furanone; 
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5-{4-(AminosuIfonyl)phenyl}-2,2-dimethyl-4-(4-fluoro-3-methoxyphenyl)-3(2/^ 
furanone; 

5 - { 4-( Aminosulfony Ophenyl } "2,2-dimethyl-4-(3 , 5-dimethy 1-4-methoxypheny l)-3 (2/f)- 
furanone; 

5-{4-(AminosuIfonyl)phenyl}-2,2-dimethyl-4-(4-ethylphenyl)-3(2//)-f^^^ 

5-{4-(Aminosulfonyl)phenyI}-2,2-dimethyl-4-(3-phenylphenyI)0(2//)-fur^ 

5-{4-(Aminosulfonyl)phenyI}-2,2-dimethyl-4-(2-fluorophenyI)-3(2//)-fo^ 

4- (3-Aminophenyl)-5-{4-(aminosulfonyl)phenyl}- 2,2-dimethyI-3(2//)-furanone; 

5- {4-(Aminosulfonyl)phenyl}-4-(2,5-difluorophenyl>2,2-dimethylO(2/f^ 

5- { 4-( Aminosulfonyl)pheny 1 } -2,2-dimethyl-4-(3 -nitropheny l)-3 (2//)-furanone ; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(5-fluoro-2-methylphenyl)-3(2/^ 

furanone; 

2-Ethyl-2-methyI-5-{4-(niethylsulfonyl)phenyl}-4-phenyl-3(2//)-furanone; 

2-Ethyl-4-(4-fluorophenyl)-2-methyl-5-{4-(niethylsulfonyl)phenyl}-3(2//)-f^ 

2-Ethyl-4-(3-fluorophenyl)-2-methyl-5-{4-(methylsuIfonyl)phenyl}-3(2//)-f^ 

4-(3-Chlorophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2/f)-fum^ 

2-Ethyl-4-(2-fluorophenyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-fo^ 

4-(4-Acetylphenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2//^^ 

4-(4-Acetyl-3-chlorophenyI)-2-ethyl-2-methyl-5-{4-(niethylsulfonyl)phen 

furanone; 

4-(4-Acetyl-3-fluorophenyl)-2-ethyl-2'methyl-5-{4-(niethylsulfonyl)phenyl}-3(2^^ 
furanone; 

4-{4-Acetyl-3-(trifluorornethyI)phenyl}-2-ethyl-2-niethyl-5-{4-(niethylsulfonyl> 
phenyl } -3 (2//)-furanone ; 

4-(3,5-Difluorophenyl>2-ethyl-2-niethyl-5-{4-(methylsulfonyl)phenyl}-3(2//^^ 
furanone; 

4-(3,4-DifluorophenyI)-2-ethyl-2-methyl-5-{4-(methylsuIfonyl)pheny]}-3(2//)- 
fiiranone; 

4K3-Chloro-4-fluorophenyl)-2-ethyl-2-methyl-5-{4-(methyIsulfonyl)phenyl}-3C2//^^ 
furanone; 

4-(3-Chloro-5-fluorophenyl)-2-ethyl-2-methyI-5-{4-(niethylsulfonyl)phenyl}-3(2^^^ 
furanone; 

4-(3,5-Dichlorophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}0(2//)- 
furanone; 
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2-Ethyl-4-(4-methoxyphenyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}0(2/^^ 

2-Ethyl-2-methyl-4-(4-methylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2/^ 

2-Ethyl-2-methyl-4-(3-methylphenyl)-5-{4.(methylsulfonyI)phenyl}-3(2/^^ 

2-Ethyl-2-methyl-5-{4-(methyIsulfonyl)phenyl}-4-(3-trifluoromethylp^ 

furanone; 

4-(3-Acetylphenyl)-2.ethyl-2-methyl-5-{4-(methylsulfonyI)phenyl}-3(2^ 

4-(3-Acetyl-4-fluorophenyl>2-ethyl-2-methyl-5-{4-(methylsulfonyI)phenyl}-^ 

furanone; 

4-(3-Acetyl-4-chlorophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-^ 
furanone; 

4-{3-(Acetylamino)phenyl}-2-ethyl-2-methyl-5-{4-(methylsulfonyI)phenyl}0(2^^ 
furanone; 

2-Ethyl-2-methyl-4-{3,4-(methylenedioxy)phenyl}-5-(4-(methylsulfonyl)phenyl^ 
3 (2 H)- furanone ; 

4-{4-ChloroO-(trifluoromethyl)phenyI}-2-ethyl-2-methyI-5-{4-(methylsulfony0 
phenyl } -3 (2//)-furanone ; 

4-{5-ChloroO-(trifluoromethyl)phenyl}-2-ethyl-2-methyl-5-{4-(rnethylsulfony 
phenyl } -3 (2//)-furanone ; 

2-Ethyl-4-{5-f[uoro-3-(trifluoromethyl)phenyl}-2-ethyl-2-methyl-5-{4- 
(methylsulfonyl)phenyl}-3(2/f)-furanone; 

2-Ethyl-4-{4-ethylphenyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2/^-fur^^^ 

2-Ethyl-4-(3-methoxyphenyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanon 

2-Ethyl-4-(3-/50-propylphenyl)-2-methyl-5-{4-(methylsulfonyl)phenyl} 

furanone; 

2-Ethyl-4-(4-/50-propylphenyl)-2-methyl-5-{4-(methylsuIfonyl)phenyl}-3(2//^^ 
furanone; 

2-Ethyl-4-(3-fluoro-4-/jc>-propylphenyl)-2-niethyl-5-{4-(methylsulfonyl)phenyl}- 
3 (2//)-furanone ; 

2-Ethyl-4-(5-fluoro-4-/50-propylphenyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}- 
3(2//)-furanone; 

4-(3-Chloro-4-/5o-propylphenyl)-2-ethyl-2-methyI-5- {4-(methylsulfonyl)phenyl } - 
3(2//)-furanone; 

4-(4-^Butylphenyl)-2-ethyl-2-methyl.5-{4.(methylsulfonyl)phenyl}-3(2//)-f^^^ 
2-Ethyl-2-methyl-5-{4-(rnethylsulfonyl)phenyl}-4-(4-«-propylphenyl)o(2//)-furanone; 
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4_(4-^.Butylphenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}0(2/^^ 

4_(3^4-Dimethylphenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2//)^ 

furanone; 

4-(3,4-Dichlorophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2//^ 
fbranone; 

4-(3-Aminophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyI)phenyl}-3(2//) 

4-{3<Difluoromethyl)phenyl}-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2^^ 

furanone; 

2-Ethyl-4-{4-(fluoromethyl)phenyl}-2-methyl-5-{4-(methylsulfonyl)phenyl}0(2//)- 
furanone; 

4-(4-Chlorophenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-fu^ 

2-EthyI-2-methyl-5-{4-(methylsulfonyl)phenyl}-4-{4-(trifluoromethyl)phe 

furanone; 

2-Ethyl-2-methyl-5-(4-(niethylsulfonyI)phenyl}-4-{4-(trifluoromethoxy)phenyl}- 
3(2//)-furanone; 

4-(4-Chloro-3-fluorophenyl)-2-ethyl-2-methyl-5-{4-(nriethyIsulfonyI)phenyl}-3(2/^ 
furanone; 

2-Ethyl-4-(4-fluoro-2-niethylphenyl)-2-rnethyl-5-{4-(rnethylsulfonyl)phenyl}-3(2 
furanone; 

2-Ethyl-4-(5-fluoro-2-methylphenyl)-2-niethyl-5-{4-(niethylsulfonyl)phenyl}-3(2//)- 
furanone; 

4-(3,4-Dirnethoxyphenyl)-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
furanone; 

4-(3,5-Dirnethoxyphenyl)-2-ethyl-2-niethyl-5-{4-(rnethylsulfonyl)phenyl}-3(2//)- 
furanone; 

2-Ethy l-4-(5 -fluoro-2-methylpheny l)-2-methy 1-5- { 4-(methy lsulfonyl)phenyl } -3 (2//)- 
furanone; 

2-Ethyl-4-(3-fluoro-4-rnethoxyphenyI)-2-niethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
furanone; 

4-(3,5-Difluorophenyl)-2-ethyl-2-methyl-5-{4-(methylsuIfonyl)phenyl}-3(2//)- 
fiiranone; 

4-(3,5-Dichlorophenyl)-2-ethyl-2'methyl-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
furanone; 

4-(3 ,5-Dimelhyl-4-methoxyphenyl)-2-ethyl-2-methyl-5- {4-(methylsulfonyl)phenyl } - 
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3(2/f)-furanone; 

2-Ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-4-(3,4,5-trimethoxyphenyl)-3(2/f)- 
furanone; 

5-{4-(AminosuIfonyl)phenyl}-2-ethyl-2-methyl-4-phenyl-3(2/f)-furanone; 

5-{4-(AminosulfonyI)phenyl}-2-ethyl-4-(4-fluorophenyl)-2-methyl-3(2/f)-furanone; 

5-{4-(AminosulfonyI)phenyl}-2-ethyl-4-(3-fluorophenyI)-2-methyl-3(2/f)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2-ethyl-2-niethyl-4-(3-methylphenyl)-3(2/f)-furanone; 

5-{4-(AniinosuIfonyl)phenyl}-4-(3-chlorophenyl)-2-ethyl-2-methyl-3(2/f)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-4-(4-chlorophenyl)-2-ethyl-2-methyl-3(2//)-furanone; 

5-(4-Aminosulfonylphenyl)-2-ethyl-2-methyl-4-{3-(trifluoromethyl)phenyl}-3(2//)- 
fiiranone; 

5-(4-AminosulfonyIphenyl)-2-ethyl-2-methyl-4-{3-fluoro-5-(trifluoromethyI)phenyl}- 
3(2//)-furanone; 

5-(4-Aminosulfonylphenyl)-{3-chloro-5-(trifIuoromethyl)phenyl}-2-ethyl-2-methyl-4- 
3(2//)-furanone; 

5- {4-(AininosulfonyI)phenyl }-2-ethyl-2-methyl-4- {4-(trifluoromethyl)phenyl } -3(2//)- 
furanone; 

5-{4-(Aminosulfonyl)phenyl}-4-(3,5-difluorophenyl)-2-ethyl-2-methyl-3(2/y)-furanone; 

5- {4-( Aminosulfonyl)phenyl } -4-(3 ,5-dichlorophenyI)-2-ethyl-2-methyl-3 (2//)- 
furanone; 

5-{4-(Aminosulfonyl)phenyl}-4-(3,4-difluorophenyl)-2-ethyl-2-methyl-3(2//)-ftiranone; 

5-{4-(Aminosulfonyl)phenyl}-2-ethy]-4-(3-methoxyphenyl)-2-methyI-3(2//)-furanone; 

4-(4-Acetylphenyl)- 5-{4-(aminosulfonyl)phenyl}- 2-ethyl-2-methyl-3(2/f)-furanone; 

4-(4-Acetyl-3-chlorophenyl)-5-{4-(aminosulfonyl)phenyl}-2-ethyl-2-methyl-3(2iy)- 
furanone; 

4-(4-Acetyl-3-fluorophenyl)-5-{4-(aminosulfonyl)phenyl}-2-ethyl-2-methyl-3(2/f)- 
furanone; 

4- {4-Acetyl-4-(trifluoromethyl)phenyl}-5-{4-(aminosulfonyl)phenyl}-2-ethyl-2- 
methyl-3(2/f)-furanone; 

5- {4-(Aininosulfonyl)phenyl}-2-ethyl-4-(4-fluoro-3-methoxyphenyl)-2-methyl-3(2//)- 
furanone; 

2,2-Diethyl -5-{4-(methylsulfonyl)phenyl}-4-phenyl -3(2//)-furanone; 

2,2-Diethyl-4-(3-fluorophenyl)-5-{4-(niethylsulfonyl)phenyl}-3(2//)-furanone; 

4-(3-Chlorophenyl)-2,2-diethyi-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 
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2,2-Diethyl-4-(3-methylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 
2,2-Diethyl-4-(3-methoxyphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-fum^ 
2,2-Diethyl -5- {4-(methylsulfony l)pheny 1 } -4- { 3-(trifluoromethy l)pheny 1 } -3(2 H)- 
furanone; 

2,2-Diethyl-4-{3-fluoro-5-(trifluoromethyl)phenyl}-5-{4-(methylsulfonyl)phen 
3(2//)-furanone; 

4-{3-Chloro-5-(trifluoromethyl)phenyl}-2,2-diethyl-5-{4-(methylsulfonyl)p^ 
3(2//)-furanone; 

2,2-Diethyl-4-(4-fluorophenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanon 

4_(4-Chlorophenyl)-2,2-diethyl-5-{4-(methyIsulfonyl)phenyl}-3(2//)-furan 

2,2-Diethyl-4-(4-methylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-fum 

2,2-Diethyl-4-(4-methoxyphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-furano^^ 

2,2-DiethyN5- {4-(methylsulfony l)phenyl } -4- { 4-(trifluoromethy l)phenyl } -3 (2//)- 

furanone; 

4-(4-AcetyI-3-chlorophenyl)-2,2-diethyl-5-{4-(methylsulfonyl)phenyl}-3(2/^ 

4-(4-Acetylphenyl)-2,2-diethyI-5-{4-(methylsuIfonyl)phenyl}-3(2//)-fiiranon^ 

4-(4-Acetyl-3-fluorophenyl)-2,2-diethyl-5-{4-(methylsulfonyl)phenyl}0(2/^^ 

4-(4-Acetyl-2-chlorophenyl)-2,2-diethyl-5-{4-(methylsulfonyl)phenyl}0(2//)-^^ 

4-(4-Acetyl-2-fluorophenyI)-2,2-diethyl-5-{4-(methyIsulfonyl)phenyl}-3(2//)-to 

2,2-Diethyl-4K3,4-difluorophenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

2,2-Diethyl-4<3,5-difluorophenyl)-5-{4<methylsulfonyl)phenyl}o(2//)-furM^ 

2,2-Diethyl-4-(2,5-difluorophenyl)-5-{4-(methylsulfonyl)phenyl}0(2//)-fur^^ 

4-(3-Chloro-5-fluorophenyl)-2,2-diethyl-5-{4-(methylsulfonyl)phenyl}o(2/^^ 

2,2-Diethyl-4-(3 ,4-dimethoxypheny l)-5 - { 4-(methy lsulfonyl)pheny 1 } -3 (2//)-furanone ; 

2,2-Diethyl-5-{4-(methylsulfonyl)phenyl}-4-(4-A7-propylphenyl)-3(2//)-fum^ 

2,2-Diethyl-4-(2,4-difIuorophenyl)-5- {4-(methylsulfonyl)phenyl } -3(2//)-furanone; 

4-(4-/-Butylphenyl)-2,2-diethyl-5{4-(methylsulfonyl)phenyl}-3(2//)-fu^ 

2,2-Diethyl-4-(3,4-dimethylphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2//)-f^^ 

2,2-Diethyl-4<4-/^o-propylphenyl)-5-{4-(methylsulfonyl)phenyl}0(2//)-f^^ 

4-(3-Acetylphenyl)- 2,2-diethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 

4-(3-Chloro-4-fluorophenyl)-2,2-diethyl-5-{4-(methyIsulfonyl)phenyl}-3(2//)-fe^ 

2,2-Diethyl-4-(3-fluoro-4-methoxyphenyl)-5-{4-(methylsulfonyl)phenyl}-3(2/^^ 

furanone; 

4-(3-Chloro-4-fluorophenyl)-2,2-dimethyl-5-{4-(methylsulfonyI)phenyl}-(2//)-fo^ 
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thione; 

2,2-Dimethyl-4-(4-nuorophenyl)-5-{4-(methylsulfonyl)phenyl}-(2//)-fiiran-3-thione; 
2,2-Dimethyl-4-(3-fluorophenyl)-5-{4-(methylsuIfonyl)phenyl}-(2/y)-ftiran-3-thione; 

4- (3,5-Difluorophenyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-(2/f)-furan-3- 
thione; 

5- [4-{(Acetylamino)sulfonyl}phenyl]-2,2-dimethy]-4-(3-fluoropheny])-3(2/^-fliranone; 

5-[4-{(Butyrylamino)sulfonyl}phenyl]-2,2-dimethy!-4-(3-fluorophenyI)-3(2/0- 
furanone; 

2,2-Dimethyl-5-[4- { (N-methyl amino)sulfonyl } phenyl] -4-(3 - fluorophenyl)-3 ( 2 H)- 
furanone; 

2,2-Dimethyl-5-[4-{(N-ethylamino)sulfonyl}phenyl]-4-(3-fluorophenyl)-3(2//)- 
furanone; or a pharmaceutically-acceptable salt thereof. 

8. A compound according to Claim 1, which is represented by the following 
Formula III: 




III 



wherein 

V represents N-alkylsulfonyl, aminosulfonyl, alkylsulfmyl, (N- 
acylamino)sulfonyl, CN-alkylamino)sulfonyl, or alkylthio; 

Z represents oxygen or sulfur atom; wherein m and n are integers from 1 to 3 
inclusive, with proviso that (m + n) < 4; 

P is selected from oxygen atom and methylene radical (-CH2-); 

and each of R3 to R„ if present, is independently selected from hydrido, halo, 
alkyl, haloalkyl, alkoxy, haloalkoxy, acyl, nitro, amino, N-alkylamino, N,N- 
dialkylamino, N-acylamino, N-(haloacyl)amino, formyl, cyano, azido, hydroxy, 
alkylthio, alkylsulfonyl, phenyl, alkoxyalkyl and hydroxyalkyl, or two adjacent groups 
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of R3 to R7 form, taken together, methylenedioxy; 

or a pharmaceutically-acceptable salt thereof. 

9. A compound according to Claim 8, in which 

5 Y is selected from (lower alkyl)sulfonyl, aminosulfonyl, (lower alkyl)sulfinyl, 

(lower N-acylamino)sulfonyl, (lower N-alkylamino)sulfonyl, and (lower alkyl)thio; 

Z is selected from oxygen and sulfur atom; wherein m and n are integers from 
1 to 3 inclusive, with proviso that (m + n) < 4; 

P is selected from oxygen atom and methylene radical (-CHj-); 
10 and each of R3 to R7, if present, is independently selected from hydrido, halo, 

alkyl, haloalkyl, alkoxy, haloalkoxy, acyl, nitro, amino, N-alkylamino, N,N- 
dialkylamino, N-acylamino, N-(haloacyl)amino, formyl, cyano, azido, hydroxy, 
alkylthio, alkylsulfonyl, phenyl, lower alkoxyalkyl and lower hydroxyalkyl, or adjacent 
two groups of R3 to R7 form, taken together, methylenedioxy; 
15 or a pharmaceutically acceptable salt thereof. 

10. A compound according to Claim 9, in which 

Y is selected from methylsulfonyl, aminosulfonyl, methylsulfmyl, (N- 
acetylamino)sulfonyI, (N-propionyiamino)sulfonyl, (N-butyrylamino)sulfonyl, (N- 
20 methylamino)sulfonyl, (N-ethylamino)sulfonyl, and methylthio; 
Z is selected from oxygen and sulfur atom; 

m and n are integers from 1 to 3 inclusive, with proviso that (m + n) < 4; 
wherein P is oxygen atom or methylene radical (-CHj-); 

and each of R3 to R7, if present, is independently selected from hydrido, fluoro, 
25 chloro, bromo, methyl, ethyl, n-propyl, /50-propyl, /7-butyl, iso-huXyl, /-butyl, acetyl, 
and propionyl; 

or a pharmaceutically-acceptable salt thereof. 

11. A compound according to Claim 10, which is selected from the following 
30 group of compounds: 

2- {4-(Methylsulfonyl)phenyl}-3-phenyl-l-oxa-spiro[4,4]non-2-en-4-one; 

3- (3-Methylphenyl)-2-{4-(methylsulfonyl)phenyl}-l-oxa-spiro[4,4]non-2-en-4-one; 
3-(4-/5-o.PropylphenyI)-2-{4-(methylsulfonyl)phenyl}-l-oxa-spiro[4,4]non-2-ene-4-one; 
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3-(3,5-Difluorophenyl)-2-{4-(methylsulfonyl)phenyl}-l-oxa-spiro[4,4]non-2-ene-4- 
one; 

3-(2-Fluorophenyl)-2-{4-(methylsulfonyl)phenyl}-l-oxa-spiro[4,4]non-2-ene-4-one; 
3-(3-Fluorophenyl)-2-{4-(methylsulfonyl)phenyl}-l-oxa-spiro[4,4]non-2-ene-4-one; 
3-(3-Chlorophenyl)-2-{4-(methylsulfonyl)phenyl}-l-oxa-spiro[4,4]non-2-ene-4-one; 
3-(4-Fluorophenyl)-2-{4-(niethylsulfonyl)phenyl}-l-oxa-spiro[4,4]non-2-ene-4-one; 
3-(4-Acetyiphenyl)-2-{4-(methylsulfonyl)phenyl}-l-oxa-spiro[4,4]non-2-ene-4-one; 

3- (4-Acetyl-3-fluorophenyI)-2-{4-(methylsulfonyl)phenyl}-l-oxa-spiro[4,4]non-2-ene- 

4- one; 

3- (4-Acetyl-3-chlorophenyl)-2-{4-(niethyIsulfonyl)phenyl}-l-oxa-spiro[4,4]non-2-ene- 

4- one; 

2-{4-(Methylsulfonyl)phenyl}-3-phenyl-l-oxa-spiro[4,5]dec-2-en-4-one; 

2- {4-(Methylsulfonyl)phenyl}-3-{3-(trifluoromethyl)phenyl}-l-oxa-spiro[4,5]dec-2-en 
4-one; 

3- (3-Methylphenyl)-2-{4-(methylsulfonyl)phenyl}-l-oxa-spiro[4,5]dec-2-en-4-one; 

3-(4-Acetylphenyl)-2-{4-(methylsulfonyI)phenyl}-l-oxa-spiro[4,5]dec-2-en-4-one; 

3-(3-Fluorophenyl)-2-{4-(methylsulfonyI)phenyl}-l,8-dioxa-spiro[4.5]dec-2-en-4-one; 

3-(3,5-difluorophenyl)-2-{4-(methylsulfonyl)phenyl}-l,8-dioxa-spiro[4.5]dec-2-en-4- 
one; 

3-(3-Chlorophenyl)-2-{4-(methylsulfonyl)phenyl}-l,8-dioxa-spiro[4.5]dec-2-en-4-one; 
3-(4-Acetylphenyl)-2-{4-(methylsulfonyl)phenyl}-l,8-dioxa-spiro[4.5]dec-2-en-4-one; 

2- {4-(Methylsulfonyl)phenyl}-3-phenyl-l,8-dioxa-spiro[4.5]dec-2-en-4-one; 

3- (3-Chloropheny])-2-{4-(methylsulfonyl)phenyl}.l,8-dioxa-spiro[4.5]dec-2 -en-4-one; 
or a pharmaceutically-acceptable salt thereof. 



12. A compound according to Claim 1, which is represented by Formula IV: 
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H3C CH3 



wherein 

X represents halo or alkyl; 

Y represents alkylsulfonyl, aminosulfonyl, alkylsulfinyK (N-acylamino)- 
5 sulfonyl, CN-alkylaniino)sulfonyl, or alkylthio; 

Z represents oxygen or sulfur atom; 

and each of R3 to R7, if present, is independently selected from hydrido, halo, 
alkyl, haloalkyl, alkyloxy, nitro, amino, N-acylamino, acyl, formyl, hydroxyalkyl, 
phenyl, and cyano, or two adjacent groups of R3 to form, taken together, 
1 0 methylenedioxy; 

or a pharmaceutically-acceptable salt thereof. 

13. A compound according to Claim 12, in w^hich 
X represents halo or lower alkyl; 

15 Y is selected from (lower alkyl)suIfonyl, aminosulfonyl, (lower alkyl)sulfiny], 

(lower N-acylamino)sulfonyl, (lower N-alkylamino)sulfonyL and (lower alkyl)thio; 
Z is selected from oxygen and sulfur atom; 

and each of R3 to R7, if present, is independently selected from hydrido, halo, 
lower alkyl, lower haloalkyl, lower alkyloxy, nitro, amino, and N-(lower acyl)amino; 
20 or a pharmaceutically acceptable salt thereof. 

14. A compound according to Claim 13, in which 
X represents fluoro, chloro, bromo or methyl; 

Y is selected from methylsulfonyl, ethylsulfonyl, aminosulfonyl, 
25 methylsulfinyl, ethylsulfinyl, (N-acetylamino)sulfonyl, (N-propionylamino)sulfonyl, 

(N-butyrylamino)sulfonyl, (N-methylamino)sulfonyl, (N-ethylamino)sulfonyl, 
methylthio, and ethylthio; 

Z is selected from oxygen and sulfur atom; 

and each of R3 to R-?, if present, is independently selected from hydrido. fluoro. 
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chloro, bromo, methyl, ethyl, zjro-propyl, fluoromethyl, difluoromethyl, trifluoromethyl 
methoxy, ethoxy, /?-propyloxy, /5o-propyloxy, /7-butoxy, nitro, amino, N-acetylamino, 
and N-propionylamino; 

or a phamiaceutically-acceptable salt thereof. 

15. A compound according to Claim 14, which is selected from the following 
group of compounds: 

2,2-Dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-4-phenyl-3(2//)-furanone; 

2,2-Dimethyl-5- { 3'fluoro-4-(methylsulfmyl)phenyl } -4-pheny 1-3 (2/f)-furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-4-phenyl-3(2//)-furanone; 

5-{4-(Aminosulfonyl)-3-fluorophenyl}-2,2-dimethyl-4-phenyl-3(2//)-furanone; 

4-(2-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-3(2/f)-furanone; 

4-(2-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfmyl)phenyl}-3(2//)- 
fliranone; 

4- (2-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-3(2//)- 
fiiranone; 

5- {4-(Aminosulfonyl)-3-fluorophenyl}-4-(2-chlorophenyl)-2,2-dimethyl-3(2/^- 
furanone; 

4-(3-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylthio)phenyl}0(2//)-furanone; 

4-(3-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfmyl)phenyl}-3(2/^- 
furanone; 

4- (3-Chlorophenyl)-2,2-dimethyl-5-{3-fluorO"4-(methylsulfonyl)phenyl}-3C2//)- 
fiiranone; 

5- {4-(Aminosulfonyl)-3-fluorophenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

4-(4-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-3(2//)-furanone; 

4.(4-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfmyl)phenyl}-3(2H)- 
furanone; 

4- (4-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-3(2//). 
furanone; 

5- {4-(Aminosulfonyl)-3-fluorophenyl}-4-(4-chlorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

4-(3,4-Dichlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-3(2//)- 
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fiiranone; 

4-(3,4-DichlorophenyI)-2,2-dimethyl-5-{3-fluoro-4-(methyIsulfinyl)phenyl}-3(^ 
furanone; 

4- (3,4-Dichlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-3(2^ 
furanone; 

5- {4-(Aniinosulfonyl)-3-fluorophenyl}-4-(3,4-dichlorophenyl)-2,2-dimethyI-3(2/^^ 
furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-4-(2-fiuorophenyl)- 3(2//)-furanone; 

2,2-Dimethyl-5-{3-fluorO"4-(methylsulfinyI)phenyl}-4-(2-fluorophenyl)-3(2//)- 

furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-4-(2-fluorophenyl)-3(2//)- 
furanone; 

5-{4-(AminosuIfonyl)-3-fluorophenyl}-2,2-dimethyl-4-(2-fluorophenyl)-3(2//)- 
furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-4-(3-fluorophenyl)- 3(2//)-furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-4-(3-fluorophenyl)-3(2//)- 

furanone; 

2,2-Diniethyl-5-{3-fluoro-4-(niethylsulfonyl)phenyl}-4-(3-fluorophenyl)-3(2//)- 
furanone; 

5-(4-(AminosulfonyI)-3-fluorophenyl}-2,2-diniethyI-4-(3-fluorophenyl)-3(2//)- 
furanone; 

2,2-Dimethy]-5-{3-fluoro-4-(niethylthio)phenyl}-4<4-fluorophenyl)-3(2//)-furano^^ 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-4-(4-fluorophenyI)-3(2//)- 

furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(niethylsulfonyl)phenyl}-4-(4-fluorophenyl)-3(2//)- 
furanone; 

5-{4-(Aniinosulfonyl)-3-fluorophenyI}-2,2-diniethyl-4-(4-fluorophenyl)-3(2//)- 
furanone; 

4-(2,4-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-3(2//)- 
furanone; 

4-(2,4-DifluorophenyI)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfmyl)phenyl}-3(2//)* 
furanone; 

4-(2,4-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-3(2//)- 
furanone; 
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5-{4-(Aminosulfonyl)-3-fluorophenyl}-4-(2,4-difluorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

4-(2,5-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylthio)pheny]}-3(2/y)- 
fiiranone; 

4-(2,5-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfinyl)pheny]}-3(2//)- 
furanone; 

4- (2,5-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-3(2//)- 
fiiranone; 

5- {4-(AminosuIfonyl)-3-fluorophenyl}-4-(2,5-difluorophenyl)-2,2-dimethyl-3(2/f)- 
furanone; 

4-(2,6-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-3(2//)- 
furanone; 

4-(2,6-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyI}-3(2i/)- 
furanone; 

4- (2,6-Difluorophenyl)-2,2-dimethyl-5- { 3-fluoro-4-(methylsul fonyl)phenyl }-3{2H)- 
fiiranone; 

5- {4-(AminosuIfonyI)-3-fluorophenyl}-4-(2,6-difluorophenyl)-2,2-dimethyI-3(2//)- 
fiiranone; 

4-(3,4-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-3(2//)- 
furanone; 

4-(3,4-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-3(27/)- 
fiiranone; 

4- (3,4-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsuIfonyl)phenyl}-3(2//)- 
furanone; 

5- {4-(Aminosulfonyl)-3-fluorophenyl}-4-(3,4-difluorophenyl)-2,2-dimethyl-3(2/f)- 
fiiranone; 

4-(3,5-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-3(2/f>- 
fiiranone; 

4-(3,5-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-3(2//)- 
furanone; 

4- (3,5-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsuIfonyl)phenyl}-3(2//)- 
furanone; 

5- {4-(Aminosulfonyl)-3-fluorophenyI}-4-(3,5-difluorophenyI)-2,2-diniethyl-3(2//)- 
furanone: 
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2,2-Dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-4-(2-trifluoromethylph 
furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-4-(2-trifluorornethylphenyl)- 
3(2//)-furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-4-(2-trifluoromethylphenyl) 
3(2//)-furanone; 

5-{4-(AminosuIfonyl)-3-fluoropheny]}-2,2-dimethyl-4-(2-trifluoromethylphenyl)- 
3(2//)-furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-4-(3-trifluoromethy 
furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(niethylsulfinyI)phenyl}-4-(3-trifluoromethylphenyl) 
3(2//)-furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(melhylsulfonyl)phenyl}-4-(3-trifluoromethylpheny0 
3(2//)-furanone; 

5-{4-(Aniinosulfonyl)-3-fluorophenyl}-2,2-dimelhyl-4-(3-trifluoromethylphenyl)- 
3(2//)-furanone; 

2,2-Diniethyl-5-{3-fluoro-4-(methylthio)phenyl}-4-(4-trifluoroniethylphenyl)o(2^^ 
furanone; 

2,2-Diniethyl-5-{3-fluoro-4-(niethylsulfinyl)phenyl}-4-(4-trifluorornethylphenyl)- 
3(2//)-furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl}-4-(4-trifluoromethylphenyl)- 
3(2//)-furanone; 

5-{4-(Aminosulfonyl)-3-fluorophenyl}-2,2-dimethyl-4-(4-trifluoromethylphenyl)- 
3(2//)-furanone; 

2,2-Dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-4-(4-nitrophenyl)- 3(2//)-furanone; 
2,2-Dirnethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-4-(4-nitrophenyl)-3(2//)-furano^ 
2,2-Dirnethyl-5-{3-fluoro-4-(rnethylsulfonyl)phenyl}-4-(4-nitrophenyl)-3(2/^^ 
furanone; 

5-{4-(Aminosulfonyl)-3-fluorophenyl}-2,2-dimethyl-4-(4-nitrophenyl)-3(2//)-furanone; 
4-(4-Aniinophenyl)-2,2-dimethyl-5-{3-fluQro-4-(methylthio)phenyl}-3(2//)-furanone; 
4-(4-Arninophenyl)-2,2-dirnethyl-5-{3-fluoro-4-(niethylsulfinyl)phenyl}-3(2//)- 
furanone; 

4-(4-Aminophenyl)-2,2-dimethyl-5- { 3-fluoro-4-(methylsulfonyl)phenyl } -3(2//)- 
furanone; 
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4-(4-AminophenyI)-5-{4-(aminosulfonyl)-3-fluorophenyl}-2.2-dimethyl-3(2//)- 
fiiranone; 

4-{4-(Acetylamino)phenyl}-2,2-dimethyl-5-{3-fluoro-4-(methylthio)phenyl}-3(2//)- 
furanone; 

4-{4-(Acetylamino)phenyl}-2,2-dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}- 
3(2//)-furanone; 

4-{4-(AcetyIamino)phenyl}-2,2-dimethyI-5-{3-fluoro-4-(methylsulfonyl)phenyl}- 
3 ( 2//)- furanone ; 

4-{4-(Acetylamino)phenyI}-5-{4-(aminosulfonyl)-3-fluorophenyl}-2,2-dimethyl- 
3(2//)-furanone; 

4-(3-Chlorophenyl)-5-{3-fluoro-4-(meth>thio)phenyl}-4-(3-methoxyphenyl)-3r2//)- 
furanone; 

4- (3 -Chlorophenyl)-5- { 3 -fl uoro-4-(methysulfonyl)phenyl } -4-(3 -methoxyphenyl)- 
3 ^2//)-furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methylthio)phenyl}-4-phenyl-3(2//)-furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methylsulfmyl)phenyl}-4-phenyl-3(2//)-furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methylsulfonyl)phenyl}-4-phenyl-3(2//)-furanone; 

5- {4-(Aminosulfonyl)-2-fluorophenyI}-2,2-dimethyl-4-phenyl-3(2//)-furanone; 

4-(2-Chlorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylthio)phenyl}-3(2//)-furanone; 

4-(2-Chlorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylsulfinyl)phenyI}-3(2//)- 
fiiranone; 

4- (2-Chlorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylsulfonyI)phenyI}-3(2//)- 
furanone; 

5- {4-(AminosulfonyI)-2-fluorophenyl}-4-(2-chlorophenyl)-2,2-dimethyl-3(2//)- 
fiiranone; 

4-(3-Chlorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylthio)phenyl}-3(2/f)-furanone; 

4-(3-Chlorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylsulfinyl)phenyl}-3(2//)- 
furanone; 

4- (3-Chlorophenyl)-2,2-dimethy!-5-{2-fluoro-4-(methylsuIfonyl)phenyl}-3(2//)- 
furanone; 

5- {4-(Aminosulfonyl)-2-fluorophenyI}-4-(3-chlorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methyllhio)phenyl}-4-(2-fluorophenyl)- 3(2//)-furanone; 
2,2-Dimethyl-5-{2-fluoro-4-(methylsulfinyl)phenyl}-4-(2-fluorophenyI)-3(2//)- 
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furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methylsuIfonyl)phenyl}-4-(2-fluorophenyl)0 
furanone; 

5-{4-(AminosulfonyI)-2-fluorophenyl}-2,2-dimethyl-4-(2-fluorophenyl)-3(2//)- 
furanone; 

2,2-Dimethyl-5 - { 2-fluoro-4-(methy lthio)phenyl } -4-(3 -fluoropheny I)- 3 (2//)-furanone ; 

2,2-Dimethyl-5-{2-fluoro-4-(methylsulfinyl)phenyl}-4-(3-fluorophenyl)-3(2//)- 

fiiranone; 

2,2-Diniethyl-5-{2-fluoro-4-(methylsulfonyl)phenyl}-4-(3-fluorophenyl)-3(2//)- 
furanone; 

5-{4-(Aminosulfonyl)-2-fluorophenyl}-2,2-dimethyl-4-(3-fluorophenyl)-3(2//)- 
furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methylthio)phenyI}-4-(4-fluorophenyl)-3(2//)-furanone; 

2,2-Dimethyl-5-{2-fluorO"4-(methylsulfinyl)phenyl}-4-(4-fluorophenyl)-3(2//)- 

furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(niethylsulfonyl)phenyl}-4-(4-fluorophenyl)0(2/^^ 
furanone; 

5-{4-(Aminosulfonyl)-2-fluorophenyl}-2,2-dimethyl-4-(4-fluorophenyl)-3(2//)- 
furanone; 

4-(2,4-Difluorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylthio)phenyl}-3(2//)- 
furanone; 

4-(2,4-Difluorophenyl)-2,2-dimethyl-5-(2-fluoro-4-(niethylsulfmyl)phenyl}0(2//^^ 
furanone; 

4- (2,4-Difluarophenyl)-2,2-diniethyl-5-{2-fluoro-4-(methylsulfonyl)phenyl}-3(2//)- 
furanone; 

5- {4-(Aminosulfony l)-2-fluorophenyl } -4-(2,4-difluorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

4-(2,5-Difluoropheny l)-2,2-dimethy 1-5 - { 2-fluoro-4-(methy lthio)pheny 1 } -3(2//)- 
furanone; 

4-(2,5-Difluorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylsulfinyl)phenyl}-3(2//)- 
furanone; 

4- (2,5-Difluorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylsulfonyl)phenyl}-3(2//)- 
furanone; 

5- {4-(Arninosulfonyl)-2-fluorophenyl}-4-(2,5-difluorophenyl)-2,2-dimethyl-3(2//)- 
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furanone; 

4-(3,4-Difluorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylthio)phenyl}-3(2i/)- 
furanone; 

4-(3,4-Difluorophenyl).2,2-dimethyl-5-{2-fluoro-4-(methylsulfinyl)phenyl}-3(2f0- 
ftiranone; 

4- (3,4-Difluorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylsulfonyI)phenyl}-3(2/f)- 
furanone; 

5- {4-(Aminosulfonyl)-2-fluorophenyl}-4-(3,4-difluorophenyl)-2,2-dimethyI-3(2/f)- 
furanone; 

4-(3,5-DifluorophenyI)-2,2-dimethyl-5-{2-fluoro-4-(methylthio)phenyl}-3(2/f)- 
fiiranone; 

4-(3,5-Dif]uorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylsulfinyl)phenyl}-3(2/f)- 
fiiranone; 

4- (3,5-Difluorophenyl)-2,2-dimethyl-5-{2-fluoro-4-(methylsulfonyl)phenyl}-3(2//)- 
fiiranone; 

5- {4-(Aminosulfonyl)-2-fluorophenyI}-4-(3,5-dinuorophenyl)-2,2-diniethyl-3(2iy)- 
furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methylthio)phenyl}-4-(3-trifluoromethylphenyl)-3(2//)- 
furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methylsulfinyl)phenyl}-4-(3-trifluoromethylphenyl)- 
3(2if)-furanone; 

2,2-Dimethyl-5-{2-fluoro-4-(methylsulfonyl)phenyl}-4-(3-trifluoromethylphenyl)- 
3(2//)-furanone; 

5-{4-(Aminosulfonyl)-2-fluorophenyl}-2,2-dimethyl-4-(3-trifluoromethylphenyl)- 
3 (2//)- furanone; 

5-{3-Bromo-4-(methylthio)phenyl}-2,2-dimethyl-4-phenyl-3(2//)-furanone; 

5-{3-Bromo-4-(methylsulfonyl)phenyl}-2,2-dimethyl-4-phenyl-3(2//)-ftiranone; 

5- { 3-Bromo-4-(methylsulfinyl)phenyl } -2,2-dimethyl-4-phenyl-3(2/f)- furanone; 

5-{4-(Aminosulfonyl)-3-bromophenyl}-2,2-dimethyl-4-phenyl-3(2/f)-ftjranone; 

5-{3.Bromo-4-(raethylthio)phenyI}-4-(3-chlorophenyl)-2,2-dimethyI-3(2/f)-furanone; 

5-{3-Bromo-4-(methylsulfonyl)phenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

5-{3-Bromo-4-(methylsulfinyl)phenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(2//)- 
fiiranone; 
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5-{4-(AminosuIfonyl)-3-bromophenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(2/^^ 
furanone; 

5-{3-Bromo-4-(methylthio)phenyl}-4-(4-chlorophenyl)-2,2-dimethyl-3(2//)-fo^ 

5-{3-Bromo-4-(methylsulfonyl)phenyl}-4-(4-chlorophenyl)-2,2-dimethyl-3(2 

furanone; 

5-{3-Bromo-4-(methylsulfinyl)phenyl}-4-(4-chlorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

5-{4-(AminosuIfonyl)-3-bromophenyl}-4-(4-chlorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

5-{3-Bromo-4-(methylthio)phenyI}-2,2-dimethyl-4-(3-fluorophenyI)- 3(2//)-fiiranone; 

5-{3-Bronio-4-(rnethylsulfonyl)phenyl}-2,2-dimethyl-4<3-fluorophenyl)-3(2//)^ 

furanone; 

5-{3-Bronio-4-(methylsuIfinyl)phenyl}-2,2-dimethyl-4-(3-fluoropheny])-3(2//)- 
furanone; 

5-{4-(Aminosulfonyl)-3-bromophenyl}-2,2-dimethyl-4-(3-fluorophenyl)-3(2//)- 
furanone; 

5-{3-Bromo-4-(methylthio)phenyl}-2,2-dimethyl-4-(4-fluorophenyl)- 3(2//)-furanone; 

5-{3-Brorno-4-(rnethylsulfonyl)phenyl}-2,2-dirQethyl-4-(4-fluorophenyl)-3(2/f)- 

furanone; 

5-{3-Bromo-4-(methylsulfinyl)phenyl}-2,2-dimethyl-4-(4-fluorophenyl)-3(2//)- 
furanone; 

5-{4-(Aminosulfonyl)-3-bromophenyl}-2,2-dimethyl-4-(4-fluorophenyl)-3(2//)- 
furanone; 

5-{3-Bromo-4-(methylthio)phenyl}-4-(2,4-difluorophenyl)-2,2-dimelhyl-3(2//)- 
furanone; 

5-{3-Bromo-4-(niethylsulfonyl)phenyl}-4-(2,4-difluorophenyl)-2,2-dimethyl-3(2//)- 
furanone 

5-{3-Bromo-4-(methylsulfinyl)phenyl}-4-(2,4-difluorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

5-{4-(ArninosulfonyI)-3-brornophenyl}-4-(2,4-difluorophenyI)-2,2-dirnethyl-3(2//)- 
furanone; 

5-{3-Bromo-4-(methylthio)phenyl}-4-(2,5-difluorophenyl)-2,2-dimethyI-3(2//)- 
furanone; 

5-(3-Brorno-4-(rnethylsulfonyl)phenyl}-4-(2,5-difluorophenyl)-2,2-dirnethylO(2//^ 
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furanone 

5-{3-Bromo-4-(methylsulfinyI)phenyl}-4-(2,5-dif]uorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

5-{4-(AminosuIfonyl)-3-bromophenyl}-4-(2,5-difluorophenyl)-2,2-dimethyl-3(2/f)- 
furanone; 

5-{3-Bromo-4-(rnethylthio)phenyl}-4-(3,5-difluorophenyl)-2,2-dimethyI-3(2/0- 
furanone; 

5-{3-Bronio-4-(methyIsulfonyI)phenyI}-4-(3,5-difluorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

5-{3-Bromo-4-(methyIsulfinyl)phenyl}-4-(3,5-difluorophenyl)-2,2-dimethyl-3(2//)- 
fiiranone; 

5-{4-(AminosulfonyI)-3-bromophenyl}-4-(3,5-difluorophenyI)-2,2-dimethyl-3(2//)- 
furanone; 

5- {3-Bronio-4-(methylthio)phenyl } -2,2-dimethyI-4-(3 -trifluoromethylphenyl)-3( 2 H)- 
fiiranone; 

5-{3-Bromo-4-(methylsulfonyl)phenyl}-2,2-dimethyl-4-(3-trifluoromethylphenyl)- 
3(2/f)-furanone; 

5-{3-Bromo-4-(methylsulfinyl)phenyl}-2,2-dimethyl-4-C3-trifluoromethylphenyl)- 
3 (2/f)-furanone; 

5-{4-(Aminosulfonyl)-3-bromophenyI}-2,2-dimethyl-4.(3-trifluoromethylphenyl)- 
3 (2//)-furanone; 

5-{3-Chloro-4-(methylthio)phenyl}-2,2-dimethyl-4-phenyI-3(2/f)-furanone; 

5- { 3-ChIoro-4-(methylsulfonyl)phenyl } -2,2-dimethyl-4-phenyl-3 (2/y)-furanone; 

5-{3-Chloro-4-(methylsulfinyl)phenyl}-2,2-dimethyl-4-phenyl-3(2/f)-ftirajione; 

5-{4-(AininosulfonyI)-3-chlorophenyl}-2,2-dimethyl-4-phenyl-3(2/f)-furanone; 

5-{3-Chloro-4-(methylthio)phenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(2/^)-furanone; 

5-{3-Chloro-4-(methylsulfonyl)phenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

5-{3-Chloro-4-(methylsulfinyl)phenyl}-4-(3-chlorophenyI)-2,2-dimethyl-3(2/f)- 
furanone; 

5-{4-(AminosulfonyI)-3-chlorophenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

5-{3-Chloro-4-(methylthio)phenyl}-4-(4-chlorophenyl)-2,2-dimethyl-3(2/y)-ftiranone; 
5-{3-Chloro-4-(methylsulfonyl)phenyl}-4-(4-chlorophenyl)-2,2-dimethyl-3(2/f)- 
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furanone; 

5-{3-Chloro-4-(methylsulfinyl)phenyl}-4-(4-chlorophenyl)-2,2-dimet^^ 
furanone; 

5-{4-(Aminosulfonyl)-3-chlorophenyl}-4-(4-chlorophenyl)-2,2-dimethyl-3(2/f^^ 
furanone; 

5 - { 3-Chloro-4-(methylthio)phenyl } -4-(3 -fluorophenyl)-2,2-dimethyl-3 (2//)-fliranone; 

5-{3-Chloro-4-(methylsulfonyl)phenyl}-4-(3-fluorophenyl)-2,2-dimethyl-3(2//)- 

furanone; 

5-{3-Chloro-4-(methylsuIfinyl)phenyl}-4-(3-fluorophenyl)-2,2-dimethyl-3(2//)- 
furanone 

5-(4-(Aminosulfonyl)-3-chlorophenyl}-4-(3-fluorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

5-{3-Chloro-4-(methylthio)phenyl}-4-(4-fluorophenyl)-2,2-dirnethyl-3(2//)-furan 

5-{3-Chloro-4-(methylsulfonyl)phenyl}-4-(4-fluorophenyl)-2,2-dimethyN3(2/f)- 

furanone; 

5-{3-Chloro-4-(methylsulfinyl)phenyl}-4-(4-nuorophenyl)-2,2-dirnethylO(2//)- 
furanone; 

5- {4-( Aminosulfonyl)-3-chlorophenyl } -4-(4-fluorophenyI)-2,2-dimethyl-3(2//)- 
furanone; 

5-{3-Chloro-4-(methylthio)phenyi}-4-(2,4-difluorophenyl)-2,2-dimethylO(2/^^ 
furanone; 

5-(3-Chloro-4-(niethylsulfonyl)phenyl}-4-(2,4-difluorophenyl)-2,2-dimethylO(2//)- 
furanone; 

5-{3-Chloro-4-(methylsulfinyl)phenyI}"4-(2,4-difluorophenyl)-2,2-dimethylO(2//)^ 
furanone; 

5-{4-(AminosuIfonyl)-3-chlorophenyl}-4-(2,4-difluorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

5-{3-Chloro-4-(methylthio)phenyl}-4-(2,5-difluorophenyl)-2,2-diniethyl-3(2//)- 
furanone; 

5-{3-Chloro-4-(methylsulfonyl)phenyl}-4-(2,5-difluorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

5-{3-Chloro-4-(methylsulfinyl)phenyl}-4-(2,5-difluorophenyl)-2,2-dimethylO(2//^ 
furanone; 

5-{4-(ATninosuIfonyl)-3-chlorophenyl}-4-(2,5-difluorophenyl)-2,2-dimethyl-3(2//)- 
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furanone; 

5-{3-Chloro-4-(methylthio)phenyl}-4-(3,4-difluorophenyl)-2,2-dimethyl^ 
furanone; 

5-{3-Chloro-4-(methylsulfonyI)phenyl}-4-(3,4-difluorophenyl)-2,2-dimethyl-^ 
furanone; 

5-{3-ChIoro-4-(methylsulfinyl)phenyl}-4-(3,4-difluorophenyI)-2,2-dimethylO(2/^^ 
furanone; 

5-{4-(Aminosulfonyl)-3-chlorophenyl}-4-(3,4-difluorophenyl)-2,2-dimethylO(2/f^ 
furanone; 

5-{3-Chloro-4-(methylthio)phenyl}-4-(3,5-difluorophenyl)-2,2-dimethylO(2/f^ 
furanone; 

5-{3-Chloro.4-(methylsulfonyl)phenyl}-4-(3,5-difluorophenyl)-2,2-dimethyl-3(2//^ 
furanone; 

5-{3-Chloro-4-(methylsulfmyl)phenyl}-4-(3,5-dinuorophenyl).2,2-dimethylO(2//^^ 
furanone; 

5-{4-(Aminosulfonyl)-3-chlorophenyl}-4-(3,5-difluorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

4-(3,5-Difluorophenyl)-2,2-dimethyl-5-{3-methyl.4-(methylthio)phenyl}.3(2^^ 
furanone; 

4-(3,5-Difluorophenyl).2,2-dimethyl-5-{3-methyl-4-(methylsulfinyl)phenyl}0(^^ 
furanone; 

4- (3,5-Difluorophenyl)-2,2-dimethyl-5-{3-methyl-4-(methyIsulfonyl)phenyl}-3(2//^ 
furanone; 

5- {4-(Aminosulfonyl)-3-methyIphenyl}-4-(3,5-difluorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

5-{3-Chloro-4-(methylthio)phenyl}-2,2-dimethyl-4-(3-trifluoromethylphenyl^ 
furanone; 

5-{3-Chloro-4-(methylsulfonyl)phenyl}-2,2-dimethyl-4-(3-trifluoromethylph 
3(2//)-furanone; 

5-{3-Chloro.4-(methylsulfinyl)phenyl}-2,2-dimethyl-4-(3-trifluoromethyl^^^ 
3(2//)-furanone; 

5-{4-(Aminosulfonyl)-3-chlorophenyl}-2,2-dimethyl-4-(3-trifluoromethylpheny^ 
3 (2//)-furanone; 

5-{2-Chloro-4-(methylthio)phenyl}-2,2-dimethyl-4-phenylo(2//)-furanone; 
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5-{2-Chloro-4-(methylsulfinyl)phenyl}"2,2"dimethyl-4-phenyl-3(2//)-fura^ 

5-{2-Chloro-4-(methylsulfonyl)phenyl}-2,2-dimethyl-4-phenyI-3(2//)-furM 

5-{4-(AminosulfonyI)-2-chlorophenyl}-2,2-dimethyl-4-phenyl-3(2//)-fo^ 

5-{2-Chloro-4-(methylthio)phenyl}-4-(3-chlorophenyl)-2,2-dimethylO(2//)-f^^ 

5-{2-Chloro-4-(methylsulfonyI)phenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(2/^ 

furanone; 

5-{2-ChlorO"4-(methylsulfinyl)phenyl}-4-(3-chlorophenyl)-2,2-dimethyl^ 
furanone; 

5-{4-(Aminosulfonyl)-2-chlorophenyl}-4-(3-chlorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

5-{2-Chloro-4-(methylthio)phenyl}-2,2-diniethyl-4-(3-fIuorophenyl)-3(2//)-fxi^ 

5-{2-Chloro-4-(methyIsulfmyl)phenyl}-2,2-dimethyl-4-(3-fluorophenyl)-3(2//)- 

furanone; 

5- { 2-Chloro-4-(methy Isulfony Opheny 1 } -2,2-dimethy l-4-(3 -fluoropheny l)-3 (2//)- 
furanone. 

5.{4-(Ajninosulfonyl)-2-chIorophenyl}-2,2-dirnethyl-4-(3-fluorophenyl)-3(2//)- 
furanone; 

5-{2-Chloro-4-(methylthio)phenyI}-2,2-dimethyl-4-(4-fluorophenyl)-3(2//)-f^^ 

5-(2-Chloro-4-(methylsulfinyl)phenyl}-2,2-dimethyl-4K4-fluorophenyl)-3(2//) 

furanone; 

5-{2-Chloro-4-(methylsulfonyl)phenyl}-2,2-dimethyl-4-(4-fluorophenyl)-3(2//)- 
furanone. 

5-{4-(Arninosulfonyl)-2-chlorophenyl}-2,2-dimethyl-4-(4-fluorophenyl)-3(2//)- 
furanone; 

5-{2-Chloro-4-(methylthio)phenyl}-4-(2,5-difluorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

5-{2-Chloro-4-(methylsulfonyl)phenyl}-4-(2,5-difluorophenyl)-2,2-dimethyl-3(2//)- 
furanone; 

5-{2-Chloro-4-(methylsulfinyl)phenyl}-4-(2,5-difluorophenyl)-2,2-dimethyl-3(2//) 
furanone; 

5-{4-(Arninosulfonyl)-2-chlorophenyl}-4-(2,5-difluorophenyl)-2,2-dimethyl-3(2/^ 
furanone; 

5-{2-Chloro-4-(methylthio)phenyl}-4-(3,5-difluorophenyl)-2,2-diniethyl-3(2//)- 
furanone; 
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5-{2-Chloro-4-(methylsulfonyl)phenyl}-4-(3,5-difluorophenyI)-2,2-dimethyl-3(2^^ 
furanone; 

5-{2-Chloro-4-(methylsulfinyl)phenyl}-4-(3,5-difluorophenyl>2,2-dimethy 
furanone; 

5-{4-(AminosuIfonyl)-2-chlorophenyl}-4-(3,5-difluorophenyl)-2,2-dimethyl-3(2//^ 
furanone; 

2,2-Dimethyl-5-{3-methyl-4-(niethylthio)phenyl}-4-phenyl-3(2//)-furano 

2,2-Dimethyl-5-{3-niethyl-4-(niethylsulfmyl)phenyl}-4-phenyl-3(2//)-furanone; 

2,2-Diniethyl-5-{3-methyl-4-(niethyIsulfonyl)phenyl}-4-phenyl-3(2//)- furanone 

5-{4-(Aminosulfonyl)-3-methyIphenyl}-2,2-dirnethyl-4-phenyl-3(2//)-furanone; 

2,2-Diniethyl-4-(3-fluorophenyl)-5-{3-rnethyl-4Kniethylthio)phenyl}o(2//)-f^^ 

2,2-Diniethyl-4-(3-fluorophenyl)-5-{3-methyl-4-(niethylsulfinyl)phenyl}-3(2/^^ 

furanone; 

2,2-Dimethyl-4-(3-fluorophenyl)-5-{3-methyI-4-(niethylsulfonyl)phenyl}0(2/^^ 
furanone; 

5-{4-(ArninosulfonyI)-3-niethylphenyl}-2,2-dimethyl-4-(3-fluorophenyI)-3(2//)- 
furanone; ' 

4-(3,5-Difluorophenyl)-2,2-dimethyl-5-{3-methyl-4-(methylthio)phenyl}-3(2^^ 
furanone 

4-(3,5-Difluorophenyl)-2,2-dimethyl-5-{3-methyl-4-(methylsulfinyl)phenyl}0(2/^^ 
furanone; 

4- (3,5-Difluorophenyl)-2,2-diniethyl-5-{3-niethyl-4-(niethylsulfonyl)phenyl}-3(2/^^ 
furanone; 

5- {4-(Aminosulfonyl)-3-rnethylphenyl}-4-(3,5-difluorophenyl)-2,2-dimethyl-3(2//) 
furanone; 

5-{3-Chloro-4-(7V-niethylaniinosulfonyl)phenyl}-2,2-diniethyl-4-phenyl-3(2//^ 
furanone 

5-{3-Chloro-4-(7V-ethylaminosulfonyl)phenyl}-2,2-dimethyl-4-phenyl-3(2//)-f^ 
5-[4-{(Acetylamino)sulfonyl}-3-chlorophenyl]-2,2-dirnethyl-4-phenyl-3(2//)-furan 
5-[3-Chloro-4-{(Tsl-n-propionylaniino)suIfonyI}phenyl]-2,2-dimethyl-4-ph^ 
furanone; 

5-[3-Chloro-4-{(7V-w-butyrylamino)sulfonyl}phenyl]-2,2-dimethyl-4-phenyl-3(2//)- 
furanone; 

4-(3-Chlorophenyl)-2,2-dirnethyl-5-{3-fluoro-4-(niethylthio)phenyl}-(2//)-furan-3- 
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thion 

4- (3-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfonyl)phenyl^ 
thion 

4.(3-Chlorophenyl)-2,2-dimethyl-5-{3-fluoro-4-(methylsulfinyl)phenyl}-(2/^ 
thion 

5- {4-(AminosulfonyI)0-fluorophenyl}-4-(3-chlorophenyl)-2,2-dimethyl-(2//)-furan-3- 
thion 

4- (3,5-Difluorophenyl)-2,2-dimethyI-5-{3-fluoro-(4-niethylthio)phenyl}-(2//)-ftiran-3- 
thione; 

4.(3 ,5-Difluorophenyl)-2,2-dimethyI-5- { 3 -fluoro-(4-methyIsulfonyl)phenyl } -(2//)- 
fLiran-3-thione; 

4.(3,5-Difluorophenyl)-2,2-dimethyl-5-{3-fluoro-(4-methylsulfinyl)phenyl}-C2//)- 
furan-3-thione; 

5- {(4-Aniinosulfonyl)-3-fluorophenyl}-4-(3,5-difluorophenyl)-2,2-dimethyl-(2//)- 
furan-3-thione; or a pharmaceutically-acceptable salt thereof. 

16. A compound according to Claim 1, which is represented by Formula V: 



Y 




wherein 

Y represents alkylsulfonyl, aminosulfonyl, alkylsulfinyl, (N-acylamino)- 
sulfonyl, (N-alkylamino)sulfonyl, or alkylthio; 

Z represents oxygen or sulfur atom; wherein Rj and R2 are independently 
selected from methyl and ethyl radical; 

and AR is a substituted or non-substituted aromatic group of 5 to 10 atoms 
excluding substituted or non-substituted phenyl group; 

or a pharmaceutically-acceptable salt thereof. 

1 7. A compound according to Claim 1 6, in which 
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Y is selected from (lower alkyl)sulfonyl, aminosulfonyl, and (lower N- 
acylamino)suIfonyl; 

Z is selected from oxygen and sulfur atom; 

Ri and R, are independently selected from methyl and ethyl radical; 
and AR is selected from the following specific aromatic groups: 



wherein, each of Rg to R,^, if present, is selected from hydrido, halo, lower 
alkyl, lower acyl, lower haloalkyl, lower alkoxy, formyl, cyano, nitro, amino, azido, and 
N-acylamino; 

or a pharmaceutically acceptable salt thereof 

18. A compound according to Claim 17, in which 

Y is selected from methylsulfonyl, ethylsulfonyl, aminosulfonyl, (N- 
acetylamino)sulfonyl, and (N-propionylamino)sulfonyl; 
Z is selected from oxygen and sulfur atom; 

R] and R2 are independently selected from methyl and ethyl radical; 

and each of Rg to R,^, if present, is selected from hydrido, fluoro, chloro, 
bromo, methyl, ethyl, /50-propyl, acetyl, w-proionyl, trifluoromethyl, methoxy, ethoxy, 
and formyl; 

or a pharmaceutically acceptable salt thereof 

19. A compound according to Claim 18, which is selected from the following 
group of compounds: 
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2,2-Dimethyl-5-{4-(methylthio)phenyl}-4-(3-thienyl)0(2//)-furanone; 

2,2-Dimethyl-4-{2K3-methylthienyl)}-5-{4-(methylsulfonyl)phenyl}0(2^ 

2,2-Dimethyl-4-{2-(5-formylthienyl)}-5-{4-(methylsulfonyl)phenyl}0(27^ 

4-(2-Benzo[b]thienyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}0(2^^ 

2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl}-4-(l-naphthyl)-3(2//)-fu^ 

2,2-Dimethyl-5-{4-(methylsulfonyI)phenyl}-4-(3-pyridyl)0(277)-fu^ 

2,2-Dimethyl-5-{4.(methylsulfonyl)phenyl}-4-(2-pyridyl>3(2//)-fur^ 

4-(2-Ben2o[b]furanyl)-2,2-dimethyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-fo^ 

2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl}-4-(2-naphthyl)0(2//)-^^ 

2,2-Dimethyl-4-{5K2-fluorothienyl}-5-{4-(methylsulfonyl)phenyl}0(2/f)-f^^ 

2,2-Dimethyl-4-{5K3-fluorothienyl}-5-{4-(methylsuIfonyl)phenyI}0(2//)-f^ 

2,2-Dimethyl-4-{4-(2-fluorothienyl}-5-{4-(methylsulfonyl)phenyl}-3(2//)-f^^ 

2,2-Dimethyl-5-{4-(methylsuIfonyl)phenyl}-4-(2-thienyl)-3(2//)-fura 

2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl}-4-(3-thienyl)-3(2/0-fur^^ 

4- { 2-(5- Acetylthienyl) } -2,2-dimelhyl-5- {4-(methylsulfonyl)phenyl } -3 (2//)-furanone; 

2,2-Dimethyl-4-(2-furanyl)-5-{4-(methylsulfonyl)phenyl}0(2//)-furan^^ 

2,2-Dimethyl-4-(3-furanyl)-5-{4-(methylsulfonyl)phenyl}0(2//)-fo^ 

2,2-Dimethy 1-4- { 5-(3-fluorofuranyl)} -5 - { 4-(methylsuIfonyl)pheny 1 } -3 (2//)-furanone; 

2,2-Dimethyl-4-{5-(2-fluorofuranyl)}-5-{4-(methylsulfonyl)phenyl}-3(2//^^ 

2,2-Dimethyl-4- { 4-(2-fluorofuranyI) } -5 - { 4-(methy Isulfony l)pheny 1 } -3 (2//)-furanone ; 

2,2-Dimethyl-4-{4-(l-N-methylpyrazolyl)}-5-{4-(methylsulfonyl)phenyl}-3(2/^^ 

furanone; 

2,2-Dimethyl-4-{4-(l-N-ethylpyrazoIyl)}-5-{4-(methylsulfonyl)phenyl}-3(^ 
furanone; 

2,2-Dimethyl-5-{4-(methylsulfonyl)phenyl}-4-(4-pyridyl)-3(2//)-furanone; 
2,2-Dimethy 1-4- { 3 -(6-methoxypyridy 1) } -5 - { 4-(methylsulfony l)phenyl } -3(2//)- 
furanone; 

2,2-Dimethyl-4-{4-(l-N-/50-propylpyrazolyl)}-5-{4-(methylsulfonyl)phenyl}-3(2^ 
furanone; 

2,2-Dimethyl-5-{4-(rnethylsulfonyl)phenyl}-4-(5-pyrimidinyl)-3(2//)-furanone; 
2,2-Dirnethyl-4-{3-(6-methylpyridyl)}-5-{4-(methylsulfonyl)phenyl}-3(2//)-furanone; 
2,2-Dirnethyl-4-{2-(5-formyl-4-rnethylthienyl)}-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
furanone; 

2,2-Dirnethyl-4-[2-{5-(13-dioxolan)-2-yl}thienyl]-5-{4-(methylsulfonyl)phenyl}- 
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3(2/f)-furanone; 

4- {2-(5-Bromothienyl)}-2,2-dimethyl-5-{4-(methylsuIfonyl)phenyl}-3(2/0-furanone; 
2,2-Dimethyl-5- {4-(methyIsulfonyl)phenyl } -4-(4-pyrazolyl)-3 (2//)-ftiranone; 

5- {4-(AminosulfonyI)phenyl}-2-ethyl-2-methyl-4-(2-pyridyl)-3(2/f>-furanone; 
5-{4-(Aminosulfonyl)phenyl}-2-ethyl-2-methyl-4-(3-pyridyl)-3(2//)-ftiranone; 
5-{4-(Aminosulfonyl)phenyl}-2-ethyl-2-methyl-4-(4-pyridyl)-3(2//)-furanone; 

5- {4-(Aminosulfonyl)phenyl } -2-ethyl-2-methyl-4- {4-( 1 -N-methylpyrazolyl)} -3( 2H)- 
furanone; 

5- {4-( Aminosulfonyl)phenyl } -2-ethyl-4- {4-( 1 -N-ethylpyrazolyl) } -2-methyl-3(2/^- 
furanone; 

5- {4-( Aminosulfonyl)phenyl } -2-ethyl-2-methyl-4- {4-( 1 -N- wo-propylpyrazolyl) } - 
3 (2//)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2-ethy]-2-methyl-4-(3-thienyl)-3(2//)-ftiranone; 

5-{4-(Aminosulfonyl)phenyl}-2-ethyl-4-{4-(2-fluorothienyl)}-2-methyl-3(2/f)- 
fiiranone; 

5-{4-(Aminosulfonyl)phenyl}-2-ethyl-4-{5-(2-fluorothienyI)}-2-methyl-3(2/^- 
furanone; 

5-{4-(AminosuIfonyl)phenyl}-2-ethyl-4-{5-(3-fluorothienyl)}-2-methyl-3(2/^- 
furanone; 

5-{4-(Aminosulfonyl)phenyl}-2-ethyl-4-(2-furanyI)-2-methyl-3(2/f)-furanone; 
5-{4-(Aminosulfonyl)phenyl}-2-ethyI-4-(3-furanyl)-2-methyl-3(2//)-ftiranone; 
5- {4-(Aminosulfonyl)phenyl } -2-ethy 1-4- { 5-(3-fluorofuranyI) } -2-methyl-3(2/0- 
fiiranone; 

5- {4-(Aininosulfonyl)phenyl } -2-ethyl-4- {4-(2-fluoroftiranyl) } -2-methyI-3( 2H)- 
furanone; 

5-{4-(Aminosulfonyl)phenyl}-2-ethyl-4-{5-(2-fluorofuranyl)}-2-methyl-3(2//)- 
furanone; 

2,2-Diethyl-5-{4-(methylsulfonyl)phenyl}-4-(3-thienyl)-3(2/f)-furanone; • 

2,2-Diethyl-5-{4-(methylsuIfonyl)phenyl}-4-(2-thienyl)-3(2//)-fliranone; 

2,2-Diethyl-5-{4-(methylsulfonyl)phenyl}-4-(2-pyridyl)-3(2/y)-furanone; 

2,2-Diethyl-5-{4-(methylsulfonyl)phenyl}-4-(4-pyridyl)-3(2iy)-fiiranone; 

2,2-Diethyl-4- {4-( 1 -N-methylpyrazolyl) } -5- {4-(methylsuIfony l)phenyl } -o{2H)- 

furanone; 

2-Ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-4-(3.pyridyI)-3(2//)-furanone; 
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2-Ethyl-2-methyl-4-{4-(l-N-methylpyrazolyl)}-5-{4-(methylsulfonyI)phenyl}-3(2//)- 
furanone; 

2-Ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-4-(4-pyrazolyl)-3(2//)-fur^^ 

2-Ethyl-4-{4<l-N-ethylpyrazolyl)}-2-methyl-5-{4-(methylsulfonyI)phenyI}-^ 

foranone; 

2-Ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-4-{4-(l-N-/.yo-propylpyrazo^ 
3(2//)-furanone; 

2-EthyI-2-methyl-4-{3K6-methoxypyridyl)}-5-{4-(methylsulfonyl)phenyl}-3(2/^^ 
furanone; 

2-Ethyl-2-methyl-4-{3-(6-methylpyridyl)}-5-{4-(methylsuIfonyl)phenyl}0(2^ 
furanone; 

2-Ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-4-(3-thienyl)o(2//)-fum^ 

2-Ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-4-{4-(2-fluorothienyl)}-3(2//)- 

furanone; 

2-Ethyl-4<2-furanyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2 
2-Ethyl-4-(3-furanyl)-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2//)-furano 
2-Ethyl-4-{5K3-fluorofuranyl}-2-methyl-5-{4-(methyIsulfonyl)phenyl}-3(2^^ 
furanone; 

2-Ethyl-4-{5-(2-fluorofuranyl}-2-methyl-5-{4-(methyIsulfonyl)pheny^ 
furanone; 

2-EthyI-4-{4-(2-fluorofuranyl}-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2//^ 
furanone; 

4-(2-Benzo[b]thienyl)-2-ethyl-2-niethyl-5-{4-(rnelJbylsulfonyl)phenyl}0(2//^ 
4-(2-Ben2o[b]furanyl)-2-elJiyl-2-methyl-5-{4-(rnethylsulfonyI)phenyl}-3(2/^ 
2-Ethyl-2-methyl-5-{4-(rnethylsulfonyl)phenyl}-4-(2-thienyl)-3(2//)-fur^^^ 
2-Ethyl-4- { 5-(2-fluorothienyl)} -2-methyl-5- {4-(methylsulfonyI)phenyl } -3(2//)- 
furanone; 

4- {2-(5-Acetylthienyl)}-2-ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-3(2//)- 
furanone; 

2-Ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-4-{2-(5-methylthienyl)}-3(2^^ 
furanone; 

2-Ethyl-2-methyl-5-{4-(methylsulfonyl)phenyl}-4-{2-(3-methylthienyl)}-3(2//)- 
furanone; 

5- {4-(Aminosulfonyl)phenyi}-2,2-dimethyl-4-(2-furanyl)-3(2//)-furanone; 
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5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(3-furanyl)-3(2//)-furanone; 

5-{4KAminosulfonyl)phenyl}-2,2-dimethyl-4-{5-(3-fluorof\iranyI)}-3(2/f)-foranone; 

5-{4-(Aminosulfonyl)phenyI}-2,2-dimethyl-4-{5-(2-fluorofuranyl)}-3(2//)-ftiranone; 

5- {4-(Aminosulfonyl)phenyl } -2,2-dimethyl-4. { 4-(2-fluorofurany 1) } -3 (2//)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(3-thienyl)-3(2//)-furanone; 

5-{4-(AminosuIfonyl)phenyl}-2,2-dimethyI-4-(2-thienyl)-3(2/f)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-{4-(2-fluorothienyl)}-3(2/f)-furanone; 

5-{4-(AminosulfonyI)phenyl}-2,2-dimethyl-4-{5-(2-fluorothienyl)}-3(2/^-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-{5-(3-fluorothienyl}-3(2/f)-furanone; 

5-{4-(Aminosulfonyl)phenyI}-4-(2.benzo[b]thienyI)-2,2-dimethyl-3(2//)-furanone; 

5-{4-(AminosuIfonyI)phenyl}-4-(2-benzo[b]furanyl)- 2,2-dimethyl-3(2/f)-furanone; 

5- {4-(Aminosulfonyl)phenyl } -2,2 dimethyl- 4-(2-naphthyl)-3 (2/^-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(l-naphthyl)-3(2/^-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(2-pyridyl)-3(2//)-furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-(3-pyridyl)-3(2/y)-fiiranone; 

5-{4-(Aminosulfony])phenyl}-2,2-dimethyl-4-(4-pyridyl)-3(2/f)-fiiranone; 

5-{4-(AminosulfonyI)phenyl}-2,2-dimethyl-4-{4-(l-N-methylpyrazolyl)}-3(2//)- 
fiiranone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyI-4-{4-(l-N-ethylpyrazolyl)}-3(2//)- 
furanone; 

5-{4-(Aminosulfonyl)phenyl}-2,2-dimethyl-4-{4-(l-N-ij:o-propylpyrazolyl)}-3(2/f)- 
furanone; 

5-{4-(Aminosulfonyl)phenyI}-2,2-dimethyl-4-(4-pyrazolyl)-3(2//)-furanone; 
or a pharmaceutically-acceptable salt thereof. 

20. Use of a-bromobutyryl cyanide in the reaction with 1 ,2-diarylethanone in 
the presence of a base for the synthesis of 4,5-diaryl-2,2-dimethyI-3(2/0-fiiranone 
derivatives of Formula I, as defined in the following scheme: 
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wherein 

Y is selected from alkylthio and alkylsulfonyl; 

X is selected from hydrido, halo and alkyl; 

and AR has the same meanings as in Formula I of Claim 1. 

21. A pharmaceutical composition containing a therapeutical ly-effective 
amount of a compound of any one of Claims 1-19 for treating an inflammatory disease. 

22. A pharmaceutical composition containing a therapeutically-effective 
amount of a compound of any one of Claims 1-19 for treating an inflammation- 
associated disease. 

23. A pharmaceutical composition containing a therapeutically-effective 
amount of a compound of any one of Claims 1-19 for treating a cyclooxygenase-2 
mediated disease. 

24. A pharmaceutical composition containing a therapeutically-effective 
amount of a compound of any one of Claims 1 - 19 for treating a disease susceptible to 
nonsteroidal anti-inflammatory drugs. 

25. Use of a sulfoxide compound which is represented by Formula VI as a 
prodrug for the corresponding sulfone compound which is represented by Formula VII: 




VII 



wherein X, Rj and R,, and AR have the same meanings as in Formula I of 

Claim 1 . 
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